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mctal screens. Tite appropriate value of thc 
ratio is chosen, which détermines, 
from the » 0° intercept, the necessary yaw curve. In the absence of furtbcr data, 
Fig. 3 
.24 b may bc used for ail sharp-edged meshes. 
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3.6. Meancats 


The variation in pressure on the surface of a structure inclined to the wind stream 
rcsults io a moment on the structure. For rotating structures, such as radar aerials, 
the moment is thc most important wind eflfect, but it can also havc considérable influence 
on otbcr structures. Torsion is produced in thin, tall buildings, oscillations are set up 
in crânes, and communications masts are twisted out of line. 
When the structure is staiic or slow moving, the moments may be simulated by static 
model tests in a wind-tunnel. If. howcver, the structure is rotating, there is an additional 
moment which is added to, and can double, the static onc. For bluff bodies (non-aero-> 
dynamic), this extra mommit can be calculated by a quasi*static anatysis. Static moments 
are caused by onc or more of three effects. For a mesh plate, wîth a uniform pressure 
distribution, a central axis will produce no moment around it. Setting the axis forward 
or back does, howcver, producc a moment caused by unequal wind areas about the 
axis (Fig. 3.25 a, b). This type is therefore calkd Area Moment. When the structural 
surface is solid, the pressure distribution is uneqiuil on either side of the œntre^line 
for angles of yaw (Fig. 3.25 c), and there will be a moment at ail yaw angles other than 
0° or 180°, whatcvcr thc position of the axis. This type of moment is called Pressure 
Moment. By using a combination of area and pressure moments, the moment at any 
particular yaw angle may bc canccilcd out. but may resuit in an increase al other angles 
(Fig. 3.2Sd). Structures with an aerodynamic profile at some yaw attitudes, like a 
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mtffllMrs 


Round mamtoon 
R«<35)il0* 
Round moi^rt 
R«>3Sx10' 
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Solidity rtiie. ? 


FM. 
3.22. Drag cotflteteott for trituiirfftr tower. wilh wind p«9CDdkolar to Oim fiMse. 


3.4.2. OÛkr Faetors 


In calculations on lattice structures scveral other factors should be considered. 


(i) The wind loading on g^ys. Drag coeffîcicnts for various cable cross-scctions are 
given in Table 3.4. 


Table 3.4. Daao CocmctENn or SnANOco Wius, Stul Caubs amd Roff«!*'> 


R« - 510* 
R# • 
10* 


Co-1.14 
Cprioi 
Co-i-oe 


(il) Ice accumulation, The standard design ice thickness of 
| 
in sJbould be treated 
with caution, particularly where iattice members are less than 2 
in apart. It is aiso 
sometimes stated that high winds do not accompany severe icing; tbis may be so. but 
in teinperate dimMes heavy icing can be followed by high winds before thawing. 


(iii) Dynamic and osdllaiory effects. This chapter has only considered static effects 
on basic shapes and trusses, but individual members and comfdete structures can be 
oscillated by the wind; this is discussed in Chapter S. Guys are aIso liable to large* 
amplitude oscillations, which have been known to excite the mast as a secondary effect. 


3.5. 


Allhough the air-sUeam may not bc stopped, locally, when a mesh is plaoed in it, 
ncverthdea it ioses momentum and the vdociQr throuj^ the mesh gaps is increnaed. 


84 
iVind Forces in Engineering 


There ia a résultant loss of pressure Ihrougb the nesh, defined in a non-dimensional 


manner as 
K s 
(P^ - 
(3.17) 


wbere pi and 
are the static pressures upstream and downstream of the mesh, atid 
average g is based on the mean of the upstream and downstream vclocities. Although K 
is not the drag codfidcnt, it is uniquely rclated to it, and K is cakulated separately 
for convenienoe. K can aiso be used as a similarity criterion for model tests on m^ 


structures. 
For meshes with sharp edges/' *'» normal to the wind. 


I i 
j 
O.m 


where ^ 
is the solidity ratio calculatcd in the usual manner. 
For meshes with rounded edges, normal to the wind, 


{ihl- 


There is no algebraic expression Connecting K with Co.m-k wbere Co, 


(3.19) 


is defined 
by 
Mesh drag force - 
Cd.»**» 


A is the total enclosed area, and g is based on tbc approach wind velocity. The rclation- 
ship bctwccn K and Co, m«»h «s shown in Fig. 3.23. For values of /C < 1, the values 
of Cp.nwrt 
(or perimetcr aspect ratios of any value, but for > I the cor 
rélation only holds for aspect ratios approaching 1, and the drag tends to that of a 
solid square or dise. 
When the mesh is indined to the wind, the variation in drag is again a fonction of 
the mesh type. Figure 3.24a, b'*'* give familles of curves for round wire and expanded 
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métal screens. The appropriate value of thc Co.anh/^ ratio is choscn» which détermines, 
from the ^ » 0° intercept, the necessary yaw curve. In the absence of further data, 
Fig. 3.24 b may bc uscd for ail sharp-cdged mcshev 
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3.6. MMDcab 


The variation in pressure on the surface of a structure incUned to the wind stream 
résulta in a moment on the structure. For rotating structures, such as radar aerials, 
the moment is the most important wind elfect, but it can also have considérable influence 
on other structures. Torsion is produced in thin, tall buildings, oscillations are set up 
in crânes, and communications masts are twisted out of line. 
When the structure is staiic or slow moving, the moments may be simulatcd by static 
model tests in a wind-tunnel. If, howcvcr, the structure is rotating, there is an additional 
moment which is added to, and can double, the static one. For bluff bodics (non-aero- 
dynamic), this extra moment can bc cakulated by a quasi>static analysis. Static moments 
are caused by one or more of three effects. For a mesh plate, witb a uniform pressure 
distribution, a central axis will produce no moment around it. Setting the axis forward 
or back does, howcvcr, produce a moment caused by unequal wind areas about the 
axis (Fig. 3.25a, b). This type is therefore called Arca Moment. When thc structural 
surface is solid, the pressure distribution is unequal on either side of the centre-Une 
for angles of yaw (Fig. 3.2Sc), and there wiU be a moment at aU yaw angles other than 
0' or 180°, whatcver thc position of the axis. This type of moment is called Pressure 
Moment. By using a combination of area and pressure moments, the moment at any 
particular yaw angle may be canccllcd out, but may resuit in an increase at other angles 
(Fig. 3.25d). Structures with an aerodynamic profile at somc yaw attitudes, likc a 


Lana-TnuMWM 
K,-8 
KTS (U -100.0 M 
KT8(LT)-100J 


l1g.Ut 7(n5-T73SliMldiedaxtalfiMigiie(irt«3).Soafce:Alco«.1970 


Ç{^[r^O<^ T^ATA &^U- ' L(GH' 
tKLO 
/^(-OYS 


fev ^sh 
Çooè,l£ 


oa-A-^'^^h 


MMPDS-01 
31 January 2003 
fix 
(/J 


Duy^^- 


Table 3.7.6.0(d). Design Mechonfcol ond Physicol Properties of 7075 Aluminum Alloy 
Bar, Rod, and Shopes; Roiied, Drown, or Cold-FInished 


AMS 4124 and 
AMS-QQ-A 


225/9 
AMS 4122, AMS 4123, AMS 4186, AMS 4187, and lAMS-QQ-A-225/ 


Spécification , 


Form 


Temper 


Thickness', in. 


Basis 


Mechanical Properties: 


ksi: 
L 
LT 
F^ksi: 
L . 
LT 
F,y, ksi: 
L 
LT 


FirJ, ksi: 
(e/D=1.5) 
(e/D = 2.0) 
FhrJ, ksi: 
(e/D=1.5) 
(e/D = 2.0) 
e, percent (S-basis): 
L 


E, 10' ksi . 
E„ 10' ksi 
G, 10' ksi . 


A 


Bar, rod, and shapes: rolled, drawn, or cold-finished 


<1.000 


77 
77" 


66 
66" 


64 


46 


100 
123 


86 
92 


79 
79" 


68 
68" 


66 


47 


103 
126 


88 
95 


T6jT651,9iid 


1.001- 


2.000 


77 
75" 


66 
66" 


64 


46 


100 


123 


86 
92 


79 
77" 


68 
68" 


66 


47 


103 
126 


88 
95 


GÛ 4-/^ ~ 


'"-fu ~ 
icsi 


T-7-tl'nrT7351 


12:» 
l. 


86 
88 
86 
88 
81 
81 
92 
95 
92 
95 
100 
100 


7 
7 
10 
10 


10.3 


10.5 


3.9 


0.33 


Physical Properties: 


co, Ib/in.' 
C, K, and a ...... 


0.101 
See Figure ?> .1.6.0 


a Design allowables were based upon data obtained from testing of 76 and 7651 material and from samples of material, supplied in the 
O or F temper, which were beat treated to 762 temper to demonstrate response to beat treatment by suppliers. 
b Design allowables were based upon data obtained from testing 773 and 77351 temper material and from testing samples of material, 
supplied in tbe O or F temper, wbicb were beat treated to 773 temper to demonstrate response to beat treatment by suppliers. 
c For rounds (rod) maximum diameter is 4 incbes; for square bar, maximum size is 3'/2 incbes; for rectangular bar, maximum tbickness 
is 3 incbes witb corresponding widtb of 6 incbes; for rectangular bar less tban 3 incbes in tbickness, maximum width is 10 incbes. 
d Caution: 7bis spécifie alloy, temper, and product form exbibits poor stress-corrosion cracking résistance in this grain direction. It 
corresponds to an SCO résistance rating of D, as indicated in 7able 3 
.1.2.3.1(a). 
S7 grain direction, 
e S7 grain direction. 
f Bearing values are "dry pin" values per Section 1.4.7.1. 
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Table 3.7.6.0(d). Design Mechanica! and Physical Properties of 7075 Aluminum Alioy 
Bar, Rod, and Shapes; Roiied, Drawn, or Cold-Finished 


AMS4124 and 
AMS-QQ-A- 


225/9 
AMS 4122, AMS 4123, AMS 4186, AMS 4187, and 
A-225/ 


Spécification 


Form 


Temper 


Thickness', in. 


Basis 


Bar, rod, and shapes: roiied, drawn, or cold-finished 


T6^TO1 qÀd T62 
T73''orT7351 


1.001- 
2.001- 
3.001- 
0.375- 
2.001- 


<1.000 
2.000 
3.000 
4.000 
2.000 
3.000 


A 
B 
A 
B 
A 
B 
A 
B 
S 
S 


77 
79 
77 
79 
77 
79 
77 
79 
68 
68 
77" 
79" 
75" 
77" 
72" 
74" 
69" 
71" 
... 
65' 


66 
68 
66 
68 
66 
68 
66 
68 
56 
56 
66" 


00 
O 


66" 
68" 
63" 
65" 
60" 
62" 
52' 


64 
66 
64 
66 
64 
66 
64 
66 
54 
54 


55' 
46 
47 
46 
47 
46 
47 
46 
47 
42 
40 


100 
103 
100 
103 
100 
103 
100 
103 
101 
101 
123 
126 
123 
126 
123 
126 
123 
126 
131 
131 


86 
88 
86 
88 
86 
88 
86 
88 
81 
81 
92 
95 
92 
95 
92 
95 
92 
95 
100 
100 


7 
7 
7 
7 
10 
10 


Mechanica! Properties: 
F^, ksi: 
L . 
LT 
/Vksi 
L .. 
LT . 
F^VsX 
L . 
LT 
P«„ksi 
Fj, 
ksi: 
(e/D=L5) 
(e/D = 2.0) 
FbJ, ksi: 
(e/D=1.5) 
(e/D = 2.0) 
e, percent (S-basis): 
L 


E, 10' ksi . 
E^, 10' ksi 
G, 10' ksi . 


F 


10.3 


10.5 


3.9 


0.33 


Physical Properties: 
m, Ib/in.' 
C, A", and a 


0.101 
See Figure 3.7.6.0 


a Design allowables were based upon data obtained front testing of T6 and T651 material and front samples of material, supplied in the 
O or F tentper, which were beat treated to T62 temper to demonstrate response to beat treatment by suppliers. 
b Design allowables were based upon data obtained from testing T73 and T7351 temper material and from testing samples of material, 
supplied in tbe O or F temper, wfaieb were beat treated to T73 temper to demonstrate response to beat treatment by suppliers. 
c For rounds (rod) maximum diameter is 4 incbes; for square bar, maximum size is 3'/2 incbes; for rectangular bar, maximum tbickness 
is 3 incbes with eorresponding widtb of 6 incbes; for rectangular bar less tban 3 incbes in tbickness, maximum widtb is 10 incbes. 
d Caution: Tbis spécifie alloy, temper, and product form exbibits poor stress-corrosion cracking résistance in tbis grain direction. It 
corresponds to an SCC résistance rating of D, as indicated in Table 3.l.2.3.l(a). 
SX grain direction, 
e SX grain direction. 
f Bearing values are "dry pin" values per Section 1.4.7.1. 
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Section 23.1323(b) requires the system errer, including position errer, but excluding 
instrument errer, net te exceed 3 percent of CAS or 5 knots, whichever is greater, in the 
designated speed range. 


(3) Compressibility. For many years CAS was used for design airspeeds. However, as 
speeds and altitudes increased, a compressibility correction became necessary because 
airflow produces a total pressure on the pitot head that is greater than if the flow were 
incompressible. We now use BAS as a basis for design airspeeds (§ 23.235). Values of CAS 
versus BAS may be calculated or you may use the chart in Appendix 7, figure A7-5, to 


convert knots CAS to BAS. 


3. GPS Method. The Global Positioning System (GPS) method consists of using a GPS unit to 
détermine ground speed, which is then used to calculate true airspeed. Any commercial GPS unit can be 
used that produces consistent results. Once true airspeed is calculated, the data réduction is nearly 
identical to the speed course method described previously. One différence is that the scale altitude 
correction factor (AVcthe différence between CAS and BAS as shown in figure A7-5) may be significant 
at higher altitudes and speeds that may be flown with this method. Specifically, you will solve the 
following équation for (AVpec): 


Vi + AVic + AVpec + AVc - 
Vtrue* 


And then, assuming that ail of the pitot-static error is in the static port, you may calculate the altitude 
position, error, AHpec, as described in the Trailing riomb/Cone Method. 


a. Test Conditions. 


(1) Air Quality. The air should be as smooth as possible with a minimum of turbulence. The 
wind velocity and direction must be constant for this method to give correct results. 


(2) Weight and C.G. Same as the speed course method. 


(3) Altitude. The altitude is not critical, but it should be chosen where the air is smooth and the 


winds are constant. 


(4) Speed Range. Any speed at which the aircraft can be stabilized in level flight (see Figure A9- 


2). 


(5) Runs . Three runs per airspeed are required to calculate one true airspeed. The three runs 
must be done at the same indicated speed and altitude on différent headings. The headings should 
be 60 to 120 degrees apart. 


(6) Configuration. Same as the speed course method. 
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b. Test Procédures. 


(1) Stabilize the airplane in steady level flight at the desired test speed configuration. Record the 
indicated airspeed, pressure altitude (29.92 set), outside air température and configuration of the 


aircraft. 


(a) Record both ground track and ground speed from the GPS unit once the values are 
stable (this can take up to 10 seconds after stabilizing). 


(b) Tum 60 to 120 degrees either direction and record the new ground track and speed 
once restabilized at the same airspeed and altitude on the new heading. Minor variations in 
altitude (up to 100 feet) are much preferred to any variation in airspeed from the initial value. A 
one knot change in indicated airspeed will cause at least a one knot change in true airspeed, but 
100 feet of altitude only causes on the order of 1/2 of 1 percent change in the density ratio, o. 


(c) Tum another 60 to 120 degrees in the same direction and record a third set of ground 
track and speeds. 


(2) Once you have three sets of ground track and speed for a given indicated airspeed and 
configuration, repeat steps (l)(a) through (l)(c) above at sufficient incréments, to provide an 
adéquate calibration curve for each of the configurations. 
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c. Data Réduction. The best way to calculate true airspeed from the three sets of ground tracks and 
speeds is with a personal computer spreadsheet. The following solution was developed assuming that 
the three legs flown had the same true airspeed (indicated airspeed, OAT, and pressure altitude were 
identical) and that the wind did not change during the three legs. The table shows the spreadsheet 
équations for one popular spreadsheet program that will solve the problem. Note that wind speed and 
direction are intermediate outputs. If a sériés of points are done at nearly the same time, altitude and 
géographie location, then the consistency of the calculated wind speed and direction will be an 
indicator of the validity and accuracy of the calculated true airspeeds. 


A 
B 
Resuit 


1 
Ground Speed 1 
184 
184 
2 
Track 1 
265 
265 
3 
Ground Speed 2 
178 
178 
4 
Track 2 
178 
178 


5 
Ground Speed 3 
185 
185 
6 
Track 3 
82 
82 
7 
XI 
=B 
1 ♦S1N(P10*(360-B2)/180) 
183.3 


g 
Y1 
=B 1 ♦COS(P10*(360-B2)/180) 
-16.0 


9 
X2 
=B3*S1N(P1()*(360-B4)/1 80) 
-6.2 


10 
Y2 
=B3*COS(P10*360-B4)/180) 
-177.9 


11 
X3 
=B5*S1N(P10*(360-B6)/180) 
-183.2 


12 
Y3 
=B5*COS(PIO*(360-B6)/180) 
25.7 


13 
Ml 
=-l*(B9-B7)/(B10-B8) 
-1.17 


14 
B1 
=(B8+B 10)/2-B 13*(B7+B9)/2 
6.71 


15 
M2 
=-l*(Bll-B7)/(B12-B8) 
8.77 


16 
B2 
=(B8+B12)/2-B15*(B7+Bl l)/2 
4.42 


17 
Wx 
=(B14-B16)/(B15-B13) 
0.2 


18 
Wy 
=B13*B17+B14 
6.4 


19 
Wind Speed 
=SORT(B17'^2+B18'^2) 
6.4 


20 
Wind Direction 
=MOD(540-( 180/PIO* ATAN2(B 18,B 17)),360) 
177.9 


21 
True Airspeed 
=S0RT((B7-B 17)'^2+(B8-B 18)'^2) 
184.4 


y 
4. Pace Airplane Method. An airplane whose pitot static Systems have been calibrated by an acceptable 
flight test method is used to calibrate the pitot static Systems of a test aircrafl. 


a. Test Conditions. Smooth ambient flight conditions 


b. Test Procédures. The pace airplane is flown in formation with the test airplane at the same 
altitude and speed. The aircrafit must be close enough to ensure that the relative velocity is zéro yet far 
enough away so that the pressure fields of the two airplanes do not interact. Readings are coordinated by 
radio. 


c. Data to be recorded 


(1) Test Airplane airspeed (ViT^) kts 


(2) Test Airplane Pressure Altitude (Hij) ft 
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» PRODUCTS 
MACHINING 
GET A QUOTE 
QUALITY 


y Select Language i M 
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Our Parts and Services. 


» Aluminum Plate and Stieet 
Alumlnum Bar 
Extrusions 
Stainfess Steel 


Scroll down for Europe 
Aluminum Plate and Sheet (North America) 


Grade 


2014 


Temper 
Surface 


2024 


2124 


2219 


6013 


6061 


Material Spécifications 
0 
Bare 
AMS-4028 
T6 
T661 
AMS-4029 
0 
T6 
DMS-1580 
0 
T3 
T6 
Clad 
AMS-QQ-A-25(V3 
0 
T6 
C^d 1 Side 
DMS-2074 
0 
T3 
T81 
Bare 
AMS-QQ<A.250/4 
0 
AMS-4035. BAMS 516^10 
T3 
T351 
AMS-4037, FMS-1010 
T3 
T351 
T81 
5PTM7G22 
T861 
T4 
CMMP-020 
T4 
T3 
T81 
Clad 
AMS-QQ-A-25(V5 
0 
AMS-4040. BMS-7-305 
T3 
T351 
AMS-4041 
T4 
CMMP-020 
T3 
T351 
AMS-4036 
0 
Ctad 1 Side 
AMS-4077 
0, T3 
T4, T42 
T62 
MMS-1412 (Al Tempers) 
T72.T81 
MEP 02-015 


T351 
T851 
T8151 
Bare 
AMS-QQ-A-250/29, AMS-4101. FMS-3002 
FMS-3008 5PTM7G08, GM-2007, MMS-143: 


0 
T31- 
T37 
Bare 
AMS-QQ-A-250/30, AMS-4031 
T81 
T87 
T351 
T861 
0 
131 
T81 
Ctad 
AMS-4094.AMS-4095^&4096.DM&-1719 
BMS-7-110 


T4 
Bare 
AMS-4347 
T6 
AMS-4216 
T4 
T6 
FMS-3061 


0 
14 
T6 
Bare 
AMS-QQ-A-25(V11, A$TM-B209 
0 
AMS-4025 
T4 
T451 
AMS-4026 
T6 
TW1 
AMS-4027 
Home I AboutAMI | 
Our Locations | 
Our Products & Services | 
Sales - Contact Us | 
Ouality | 
M^<^{-Reliaixe Steel i^Akiroiouno— 
7050 


7075 


7475 


Scroll up for North America 
Aluminum Plate and Sheet (Europe) 


Grade 
Temper 
Surface 


j, BMS7-323Typel. III, BAMS-516-(X)3 
MMS-1439, MMS-1420, 5PTM7B02 5PTM7T08 
BAMS-516-001. CMMP-010, LMA-M7050 
DMS-2233, DMS-2459 
T7651 
AMS-4201, BAMS-516-001 
T7451 
MEP 02-014 
0 
T6 
T73 
Bare 
AMS.QQ-A-250/12 
0 
AMS-4044, BAMS 516-011 
T6 
T651 
T76 
AMS-QQ-A-25a/24. AMS-4045 
T7351 
AMS-4078 
T7661 
T6 
Clad 
AMS-QQ-A25Q/13. AMS-QQ-A-25CV25 
0 
AMS-4048 
T6 
T651 
AMS-4049 
T73 
MM&-159 


T6 
Bare 
AMS-4084 
T761 
AMS-40e5 
T7651 
AMS-4089 
T651 
AMS-4090 
T7351 
AMS-4202, BAMS-516-002 
0 
T81 
T761 
DMS-2234. DMS-2281. 5PTM7T13 
T7651 
T7351 
FMS-3004 
T761 
T61 
Clad 
AMS-4100 


2014 


Matériel Spécifications 


T6 
Bare 
L-165, L-167 
T4 
T6 
Clad 
L-164. L-165. L-166. L-167 


T3 
Bare 
ABM-1-6095 (A380 ONLY). ASNA.3010. 
T361 
ASNA-3011. ASNA.3012 
T3 
CM 
ABM 1-1005, AIMS-03^-020. iPS-03-04-011-01 


4/VS 
«rw\ 
A 


http^/www.amimetals.com/ServIces.aspx# 


»14/2015 


2024 


2219 


6061 


7010/7050 
7040/7050 
7075 


7175 


7475 


T42 
T351 
T4 


T4 
T42 
T6 


T7651 
T7451 
T7451 
T76 


T6 
T6 


T7361 


-T7361 


^ ' 
T7651 
T76 


AMI Metals, Inc. - The Aerospace Materia! Spedallst. 


L~ >U9, dU/'-IUW9, O. IO<f I O. U*IUU, UM-9U/,» 
DAN-424/1 
ASNA-3042. ASNA-3046. !PS4)3-04-012-01 
ABM 1--7067, AIMS-03-04-014 
ABM 1-7068, AIMS-03-04-010 
AlMS-03-04-009. AIMS-03-05-01D 
AlMS-03.04-024, ASNA-6098 
307-1010, ABM 1-7068, 
L.-100. L-110. ABM 1-7068. ASNA-3042 


OR 1.1.0.82 


ABM 2-6027, ASNA-3046 
ASNA-3001 
ASNA-3047 


Bare 


dad 


Bare 
Ctad 


Bare 


Ctad 


ABM 3-1029, ABM 3-1030. ABM 3-1032 
AIMS-03-02-022, ASNA-3048. ASNA-3098 
AIMS-03-02-019, prEN-3982 
ABM 3-7046 


ASNA-3051 
OiN-EN.2092 


ASNA-3050 


AIMS-03-02-009 
AIMS-03-04-029 
ASNA.3096. IPS-03-04.029-01. IPS-03-04-020-02 


httpV/www.amimetals.com/Services.aspx# 
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SPECIFICATION BY COMPANY 


COMPANY 


AIRBUS FRANCE 


(Ibrmerty Aérospatiale) 


SPECIFICATION 


IGC 04-32-232 


IGC 04-32-311/319/324 


IGC 04-32-411 


IGC 04-32-441 


IGC 04-32-471 


IGC 04-32-471A 


ASNnA-3005/3098/3101 


ASN-A-3009 


ASN^-3011 


ASN-A-3050 


ALLOY 
TEMPER 


2214 
T351,T651 


7010 


2024 


2618A 


7075 


7175 


7010 


7075 


2024 


7175 


T7451/T651/T7651 


T351 


T351.T851 


T7351 


T7351 


T651/r7451/r7651 


T7351 


T351 


T7351 
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Castle 
Product 
_ 
Commodity Spec 
Grade Thickness & Description 
Temper 
Reference Form 


10.0000 


1 
Plate 
Aluminium 
ASNA3050 7175 MM.PL7175.T7351.ALUMINUM.1250.0000 T7351 


MM.2500.0000 MM 


ABS5064 
15.0000 


2 
Plate 
Aluminium 
AIMS03- 
7175 MM.PL.7175.T7351.ALUMINUM.1219.2000 T7351 


02-008 
MM.3657.6000 MM 


20.0000 


3 
Plate 
Aluminium 
ASNA3050 7175 MM.PL.7175.T7351.ALUMINUM.1250.0000 T7351 


MM.2500.0000 MM 


20.0000 


4 
Plate 
Aluminium 
ABS5064 7175 MM.PL.7175.T7351.ALUMINUM.1250.0000 T7351 


MM.2500.0000 MM 


22.0000 


5 
Plate 
Aluminium 
ABS5064 7175 MM.PL.7175.T7351.ALUMINUM.1219.2000 T7351 


MM.3657.6000 MM 


30.0000 


6 
Plate 
Aluminium 
ASNA3050 7175 MM.PL7175.T7351.ALUMINUM.1250.0000 T7351 


MM.2500.0000 MM 


35.0000 


7 
Plate 
Aluminium 
ASNA3050 7175 MM.PL.7175.T7351.ALUMINUM.1250.0000 T7351 


MM.2500.1220 MM 


50.0000 


8 
Plate 
Aluminium 
ASNA3050 7175 MM.PL.7175.T7351.ALUMINUM.1250.0000 T7351 


MM.2500.0000 MM 
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AEROSPACE PLATE 


SUMMARY OF SPECIFICATIONS 


JK L UMINUM 


ALLOi' TEMPEr 
OWUER 
SPECIFICATION 
REV 
SPEC, Mi> THICKNESS 
ALLOY TEfvIPER 
O.VNER 
SPECIFICATION 
REV 
SPEC, MAÀ TRICKNESS 


0 
SAE 
AMS 4028 
G 
1.000 
F 
Otto Fuchs 
OFWN 4037 
4 
8.000 


ASTM 
ASTM B 209 
07 
0.499 
Airbus 
AIMS 03-02-022 
6 
7.874 


SAE 
AMS 4029 
K 
4.000 
SAE 
AMS 4050 
H 
8.000 


2014 
SAE 
AMS-(3Q-A-250I3 
4.000 
Aérospatiale 
ASN-A3048 
K 
5.906 


T651 
ASTM 
ASTM B 209 
07 
4.000 
Bombardier 
BAMS 516-003 
NC 
8.000 


Boeing 
DMStsao 
A 
3.000 
Boeing 
BMS 7-3230 TYPE 1 
D 
8.500 


Boeing 
MMSt112 
6 
3.000 
Boeing 
BMS7-323DTYPEII 
D 
8.500 


2014A 
T651 
BSI 
BSL.93 
2 
5.512 
T7451 
Cessna 
CMMP025 
R 
8.000 


SAE 
AMS 4035 
K 
1.750 
Boeing 
DMS 2233 
G 
6.000 
0 
SAE 
AMS-QQ-A-250/4 
A 
1.750 " 
7050 
Boeing 
QMS 2459 
C 
8.000 


ASTM 
ASTM B 209 
07 
0.499 
Edipse 
EACMS1004 
E 
8.000 


Airtxjs 
ABM 1-1005 
1 
4.000 
Edipse 
EAC MSI 005 
E 
8.000 


French National 
AIR 9048-630 
1 
3.150 
Lockheed 
LMA-M7050B 
C 
8.000 


SAE 
AMS 4037 
N 
4.000 
Embraer 
MEP 02-014 
L 
8.500 


SAE 
AMS-QQ-A-250/4 
A 
4.000 
Boeing 
MMS1420 
G 
6.000 


2024 
T351 
Aérospatiale 
ASN-A3011 
K 
3.937 
German Aero 
WL 3.4144 " 
1 
5.906 


ASTM 
ASTM B 209 
07 
4.000 
^ 
Airbus 
ABM 3-1029 
5 
4.724 


Cessna 
CMMP025 
R 
4.000 
SAE 
AMS 4201 
E 
3.000 


European 
EN 2419 
P2 
3.150 
T7851 
Bombardier 
BAMS 516-001 
NC 
~ 
3.000 


BSI 
BSL. 97 
2 
5.512 
Cessna 
CMMP 025 
R 
5.000 


German Aerospace 
WL 3.1354 
1 
5.512 
Boeing 
DMS 2233 
G 
3.000 


SAE 
AMS-QQ-A-250/4 
A 
1.499 
Edipse 
EAC MS MP 0162 
E 
6.000 


T851 
ASTM 
ASTM B 209 
07 
1.499 
SAE 
AMS 4044 
K 
2.000 


■ tVyi.Tr 
Northrop Grumman 
GM2007 
G 
6.000 
0 
SAE 
AMS-QQ-A-250/12 
2.000 


SAE 
AMS 4101 
G 
6.000 
ASTM 
ASTM B 209 
07 
"2.000 


SAE 
AMS-QQ-A-250/29 
6.000 
McDonneH Douglas 
STM0815-01 
A 
4.000 


Edipse 
EACMSt002 
F 
6.000 
SAE 
AMS 4045 
J 
4.000 


2124 
T851 
Edipse 


Lockheed 


EACMS1003 


FMS-3002 


E 


A 


6.000 


6.000 
T651 
SAE 


ASTM 


AMS-QQ-A-250/12 


ASTM B 209 
07 


4.000 


~ 
"4.000 


Lockheed 
FMS-3008 
B 
6.000 
Cessna 
CMMP 025 
R 
"3.000 


Boeing 
M80170-072 
F 
6.000 
Aérospatiale 
AIR 9048-690 
1 
3.937 


Boeing 
MMS149 
L 
6^000 
7075 
SAE 
AMS 4078 
G 
4.000 


SAE 
AMS 4031 
G 
2.000 
SAE 
AMS-QQ-A-250/12 
4.000 


0 
SAE 
AMS-QQ-A-250/30 
2.000 
ASTM 
ASTM B 209 
07 
4.000 


ASTM 
ASTM B 209 
07 
2.000 
T7351 
Cessna 
CMMP 025 
R 
5.000 


T37 
SAE 
AMS-QQ-A-250/30 
5.000 
Edipse 
EACMS1011 
E 
4.000 


221S 
ASTM 
ASTM B 209 
07 
5.000 
Boeing 
MMS159 
N 
4.000 


SAE 
AMS 4295 
B 
6.000 
Fokker 
TH 5.3165 
15 
4.724 


T851 
SAE 
AMS-QQ-A-250/30 
6.000 
German Aero 
WL 3.4364 
1 ' 
3.934 


ASTM 
ASTM B 209 
07 
6.000 
SAE 
AMS-QQ-A-250/24 
A 
2.000 


T87 
SAE 
AMS-QQ-A-250/30 
5.000 
T7651 
SAE 
AMS-QQ-A-250/25 
A 
1.000 


ASTM 
ASTM B 209 
07 
5.000 
ASTM 
ASTM B 209 
07 
2.000 


0 


SAE 


SAE 


AMS 4025 


AMS-QaA-250/11 


K 
3.000 


3.000 
7175 
T7351 
Airbus 


Aérospatiale 


AIMS 03-02-008 


ASN-A3050 


4 


L 


3.937 


3.937 


ASTM 
ASTM B 209 
07 
3.000 
Thts fist ts not necessariv ud to date. Katser AJuminum mav not bo «xyoved to oroduce everv item isted. 
SAE 
AMS 4026 
L 
3.000 


T451 
SAE 
AMS-QQ-A-250/11 
3.000 


ASME 


ASTM 


ASME SB 209 


ASTM B 209 


2004 


07 


3.000 


3.000 


i 6061 
SAE 


SAE 


ASME 


AMS 4027 


AMS-QQ-A-250/11 


ASME SB 209 


M 


2004 


6.000 


6.000 


6.000 


T651 
ASTM 
ASTM B 209 
07 
6.000 


US Govl. 


BAe Systems 


BAe Systems 


BAe Systems 


MIL-DTL-46027 


OAS-STD-9520 


OAS-STD-9521 


OAS-STD-9522 


J 


A 


A 


A 


6.000 


T500 


1.001 


0.750 


BAe Systems 
OAS-STD-9523 
A 
2.000 
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Table 3.1 «2.3.1(0. Maximum Specifled Tension Stress at Which Test Specimens Wili Net Faii in 3V2% NaCI Aiternate 


Ni 
O 


Test 
Thickness, 
Stress, 
Alloy and Temper 
Product Form 
Direction 
inches 
ksi 
Referenced Spécifications 


7075-T73-T7351 
Rolled Bar 
ST 
0.750-3.000 
42"'*- AMS-QQ-A-225/9, AMS 4124, ASTM 8211 
and Rod 
2219-T8511 
Extrusion 
ST 
0.750-3.000 
30 
AMS4162, AMS 4163 
7049-T73511 
Extrusion 
ST 
0.750-2.999 
41' 
AMS 4157 
3.000-5.000 
40' 
7049-176511" 
Extrusion 
ST 
0.750-5.000 
20 
AMS 4159 
7050-T73511 
Extrusion 
ST 
0.750-5.000 
45 
AMS 
4341 
7050-T74511 
Extrusion 
ST 
0.750-5.000 
35 
AMS 4342 
7050-T76511 
Extrusion 
ST 
0.750-5.000 
17 
AMS 4340 
7075-T73-T73510-T73511 
Extrusion 
ST 
0.750-1.499 
45" 
AMS-QQ-A-200/11, AMS 4166, AMS 4167, ASTM B 211 
1.500-2.999 
44b^ 


3.000-4.999 
42" 
3.000-4.999 
41"» 
7075-T76-T76510-T76511 
Extrusion 
ST 
0.750-1.000 
25 
AMS-QQ-A-200/15, ASTM B 221 
7149-T73511" 
Extrusion 
ST 
0.750-2.999 
41' 
AMS 4543 
3.000-5.000 
40' 
7150-T77511 
Extrusion 
ST 
0.750-2.000 
25 
AMS 4345 


7I75-T73511 
Extrusion it 
ST 
0.750-2.000 
44<- 
AMS 4344 


S 
c 
Q 
M 
os 


0 
!/3 
1O 


a Most spécifications reference ASTM G 47, which requires exposures of 10 days for 2XXX alloys and 20 days for 7XXX alioys in ST test direction, 
b 75% of specified minimum longitudinal yield strength. 
c 65% of specified minimum longitudinal yield strength. 
d Design values are not included in MMPDS. 
e Over 20 square inches cross-sectional area. 


DO NOT USE STRESS VALUES FOR DESIGN 


Table 3.1.2.1.6. Values of Room-Temperature Plane-Strain Fracture Toughness of Aluminum AHoys'—Concluded 


u> 


Product 
Specimen 
K,r, ksiv4n. 


AllovTTemnerb 


Product 
Form 
Orien- 
tationc 


Thickness 
Range, 
inches 


Number 
of 
Sources 
Sample 
Size 


Thickness 
Range, 
inches 
Max. 
Avg 
Min. 
Coefficient 
of Variation 


Minimum 
Spécification 
Value 
7075-T76511 
Extrusion 
L-T 
1.3-7.0 
4 
11 
1.2-2.0 
41 
35 
31 
11.0 
7075-T76511 
Extrusion 
T-L 
1.2 
3 
42 
0.6-2.0 
36 
23 
20 
15.5 
7150-T77511 
Extrusion 
L-T 
0.76 
1 
52 
0.5 
36 
31 
26 
7.7 
24 
7150-T77511 
Extrusion 
T-L 
0.76 
1 
52 
0.5 
27 
24 
21 
5.1 
20 
7175-16776511 
Extrusion 
T-L 
— 
2 
25 
0.8-1.0 
24 
21 
18 
7.9 
7175-T651 
Plate 
L-T 
— 
1 
17 
0.7-0.8 
30 
26 
24 
9.2 
7175-T651 
Plate 
T-L 
— 
1 
10 
0.7-0.8 
26 
22 
20 
9.8 
7175-T6511 
Extrusion 
L-T 
— 
2 
14 
0.8-1.0 
36 
32 
24 
13.8 
pT75-17351 
Plate 
L-T 
— 
2 
3Ô 
0.7-1.6 
36 
33 
32 
3.3 
17175-T7351 
Plate 
T-L 
— 
2 
32 
0.7-1.6 
30 
27 
25 
4.5 
:^175-T7351I 
Extrusion 
L-T 
aO.7 
5 
43 
0.5-1.5 
47 
33 
23 
16.0 
30 
7175-T73511 
Extrusion 
T-L 
20.5 
5 
43 
0.5-1.5 
35 
25 
20 
10.9 
22 
7175-T74 
Die Forging 
L-T 
20.5 
3 
14 
0.5-1.0 
38 
30 
22 
15.0 
27 
7175-T74 
Die Forging 
T-L 
20.5 
2 
13 
0.5-1.0 
33 
24 
21 
15.7 
21 
7175-T74 
Die Forging 
S-L 
20.5 
4 
41 
0.5-0.8 
31 
26 
20 
8.6 
21 
7175-T74 
Hand Forging 
T-L 
3.0-5.0 
2 
10 
1.0-1.5 
29 
26 
24 
4.8 
25 
7175-T7651 
Clad Plate 
L-T 
— 
1 
53 
1.5 
33 
32 
30 
4.3 
7175-T7651 
Clad Plate 
T-L 
— 
1 
50 
0.6 
28 
27 
25 
3.1 
7175-T7651 
Plate 
L-T 
— 
1 
12 
1.5 
32 
32 
31 
1.7 
7175-T7651 
Plate 
T-L 
— 
1 
11 
1.5 
26 
25 
24 
3.3 
7175-T76511 
Extrusion 
L-T 
1.4-3.8 
2 
48 
0.6-2.0 
39 
33 
27 
10.7 


7175-T76511 
Extrusion 
T-L 
20.6 
4 
49 
0.6-1.8 
31 
22 
20 
9.8 
7475-T651 
Plate 
L-T 
— 
3 
34 
0.9-2.0 
49 
38 
33 
9.2 
30 
7475-T651 
Plate 
T-L 
0.6-2.0 
2 
143 
0.6-2.0 
43 
34 
27 
9.8 
28 
7475-T651 
Plate 
S-L 
20.6 
1 
23 
0.5-1.0 
36 
28 
20 
14.9 
7475-T7351 
Plate 
L-T 
1.3-4.0 
8 
151 
1.3-3.0 
60 
47 
34 
10.4 
d 
7475-T7351 
Plate 
T-L 
2 1.3 
7 
132 
0.7-3.0 
50 
37 
29 
10.4 
d 


7475-T7351 
Plate 
S-L 
20.7 
7 
74 
0.5-1.5 
36 
30 
25 
8.7 
25 
7475-T7651 
Plate 
L-T 
1.0-2.0 
4 
10 
1.0-2.0 
46 
41 
36 
6.2 
33 
7475-T7651 
Plate 
T-L 
2 1.0 
2 
15 
0.9-2.0 
50 
36 
29 
14.5 
30 
These values are for information only. 


Products that do not receive a mechanical stress-relieving process (e.g. -T73 & 
care must be taken to prevent fracture toughness properties from bias resulting 
Refer to Figure 1.4.12.3 for définition of symbols. 
Varies with thickness. 


-T74 tempers) bave the potential for induced residual stresses. As a resuit, 


from residual stresses. 


w 


Cm 
M 
S 
B 


«5 


ksi 
o 
o 


0 


1O 


U) 


u> 


Table 3.7.6.0(b0. Desicm Mechanical anc Physical Properties of 7075 Aluminum Alloy Sheet and Plate—Continued 


Spécification 
AMS-QQ-A-250/12 
AMS 4078 and AMS-QQ-A-250/12 


Form 
Sheet 
Plate 


Temper 
T73 
' 
T7351 


0.040- 
0.250- 
0.500- 
1.001- 
1.501- 
2.001- 
2.501- 
3.001- 
Thickness, in 
0.249 
0.499 
1.000 
1.500 
2.000 
2.500 
3.000 
3.500 
3.501-4.000 


Basis 
S 
S 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
S 
S 


Mechanical Properties: 


ksi: 
L 
67 
68 
68 
70 
67 
69 
66 
68 
65 
67 
63 
65 
62 
60 
LT 
67 
69 
69 
71 
68 
70 
67 
69 
66 
68 
64' 
66 
63 
61 
ST 
... 
63 
65 
62 
64 
60 
62 
59 
57 
F^ksi: 
l 
56 
57 
57 
59 
57 
59 
55 
57 
52 
55 
49 
53 
49 
48 
LT 
56 
57 
57 
59 
57 
59 
55 
57 
52'' 
55 
49' 
53 
49 
48 
ST 
52 
54 
49 
52 
47 
50 
47 
46 


ksi: 
l 
55 
56 
56 
58 
56 
58 
53 
55 
50 
53 
47 
51 
47 
45 
LT 
58 
59 
59 
61 
59 
61 
57 
59 
54 
57 
51 
55 
51 
50 
ST 
59 
61 
55 
58 
51 
55 
50 
48 


F,„, ksi 
38 
38 
38 
39 
38 
40 
39 
40 
39 
40 
38 
39 
38 
37 
F*™, ksi: 
(e/D=1.5) 
105 
102 
103 
106 
103 
106 
102 
106 
102 
105 
100 
103 
99 
96 
(e/D = 2.0) 
134 
131 
132 
136 
132 
136 
132 
136 
131 
135 
128 
132 
127 
124 
Fi 
ksi: 
(e/D =1.5) 
84 
79 
81 
83 
83 
86 
82 
85 
79 
83 
76 
81 
76 
76 
(e/D = 2.0) 
102 
95 
97 
100 
99 
102 . 
97 
101 
93 
99 
89 
96 
89 
88 
e, percent (S-basis): 
LT 
8 
7 
7 
... 
6 
6 
6 
6 
6 
6 


E, 10' ksi 
£„ 10' ksi , 
G, 10' ksi. 


i" 


10.3 
10.5 
3.9 
0.33 


10.3 
10.6 
3.9 
0.33 


è- 2 
g 2 
B nq 
£ O 
Q. t» 
K> O 
O h- 
g 


Physical Properties; 
ca, Ib/in.' 
C, K, and a 


0.101 
See Figure 3.7.6.0 


a S-basis. The rounded T,, values are as follows: F„(LT) = 65 ksi and £iy(LT) = 52 ksi. 
b S-basis. The rounded T,, value is as follows: £^(LT) = 53 ksi. 
c Bearing values are "dry pin" values per Section 1.4.7.1. See Table 3.1.2.1.1. 
Aiû -fichyjL^ 
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Table 3.7.6.0(d). Design Mechanlcol and Physical Properties of 7075 Aiuminum Alloy 
Bar, Rod, and Shapes: Roiied, Drawn, or Cold-Finished 


Spécification. 
AMS 4124 and 
AMS-QQ-A- 


225/9 
AMS 4122, AMS 4123, AMS 4186, AMS 4187, and AMS-QQ-A-225/9 


Bar, rod, and shapes: rolled, drawn, or cold-finished 


Temper 
T6,T651,andT62» 
T73''orT7351 


Tbiekness', in 
1.001- 
2.001- 
3.001- 
0.375- 
2.001- 


51.000 
2.000 
3.000 
4.000 
2.000 
3.000 


Basis 
A 
B 
A 
B 
A 
B 
A 
B 
S 
S 


Mechanical Properties: 


ksi: 
L 
77 
79 
77 
79 
77 
79 
77 
79 
68 
68 
LT 
77" 
79" 
75" 
77" 
72" 
74" 
69" 
71" 
65' 
E^ksi: 
L 
66 
68 
66 
68 
66 
68 
66 
68 
56 
56 
LT 
66" 
68" 
66" 
68" 
63" 
65" 
60" 
62" 
... 
52« 


Eçy, ksi; 
L 
64 
66 
64 
66 
64 
66 
64 
66 
54 
54 
LT 
... 
55' 


ksi 
46 
47 
46 
47 
46 
47 
46 
47 
42 
40 
Fj, 
ksi: 
(e/D=1.5) 
100 
103 
100 
103 
100 
103 
100 
103 
101 
101 
(e/D = 2.0) 
123 
126 
123 
126 
123 
126 
123 
126 
131 
131 


F„ry\ ksi: 
(e/D=1.5) 
86 
88 
86 
88 
86 
88 
86 
88 
81 
81 
(e/D = 
2.0) 
92 
95 
92 
95 
92 
95 
92 
95 
100 
100 
e, percent (S-basis): 
L 
7 
7 
7 
7 
10 
10 


E, 10' ksi . 
E„ 10' ksi 
G, 10' ksi . 


E 


10.3 


10.5 


3.9 


0.33 


Physical Properties: 
(o, Ib/in.' 
C, K, and a 


0.101 
See Figure 3.7.6.0 


a Design allowables were based upon data obtained from testing of T6 and T651 material and from samples of material, supplied in the 
O or F temper, which were beat treated to T62 temperto demonstrate response to beat treatment by suppliers. 
b Design allowables were based upon data obtained from testing T73 and T7351 temper material and from testing samples of material, 
supplied in tbe O or F temper, wbieb were beat treated to T73 temper to demonstrate response to beat treatment by suppliers. 
c For rounds (rod) maximum diameter is 4 inebes; for square bar, maximum size is 3'A incbes; for reetangular bar, maximum tbiekness 
is 3 incbes with corresponding width of 6 incbes; for reetangular bar less than 3 incbes in tbiekness, maximum widtb is 10 incbes. 
d Caution: Tbis spécifie alloy, temper, and product form exbibits poor stress-corrosion cracking résistance in tbis grain direction. It 
corresponds to an SOC résistance rating of D, as indicated in Table 3.l.2.3.1(a). 
ST grain direction, 
e ST grain direction. 
f Bearing values are "dry pin" values per Section 1.4.7.1. 
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Table 3.1.2.3.1 (o). Résistance to Stress-Corrosion Ratings" for High-Strength 
Aluminum Ailoy Products—Continuée! 


Alloy and 
Test 
Rolled 
Rod and 
Extruded 
Temper^ 
Direction' 
Plate 
Bar^ 
Shapes 
Forging 


7075-T74 
L 
f 
f 
f 
A 
LT 
f 
f 
f 
A 
ST 
f 
f 
f 
B 


7075-T76 
L 
A 
f 
A 
f 


LT 
A 
f 
A 
f 


ST 
C 
f 
C 
f 


7149-T73 
L 
f 
f 
A 
A 
LT 
f 
f 
A 
A 
ST 
f 
f 
B 
A 
7175-T74 
L 
t 
t 
A 
V 
LT 
f 
f 
f 
A 
ST 
f 
f 
f 
B 


7475-T6 
L 
A 
t 
f 
f 


LT 
B' 
f 
f 
f 


ST 
D 
f 
f 
f 


7475-T73 
L 
A 
f 
f 
f 


LT 
A 
f 
f 
f 


ST 
A 
f 
f 
f 


7475-T76 
L 
A 
f 
f 
f 


LT 
A 
f 
f 
f 


ST 
C 
f 
f 
f 


a Ratings were determined from stress corrosion tests performed on at least ten random lots for which test results showed 90% 


conformance with 95% eonfidence when tested at the following stresses. 


A - 
Equal to or greater than 75% of the specified minimum yield strength. A very high rating. SCC not anticipated in général 


applications if the total sustained tensile stress* is less than 75% of the minimum specified yield stress for the alloy, heat 


treatment, product form, and orientation. 
B - Equal to or greater than 50% of the specified minimum yield strength. A high rating. SCC not anticipated if the total sustained 


tensile stress* is less than 50% of the specified minimum yield stress. 
C - Equal to or greater than 25% of the specified minimum yield stress or 14.5 ksi, whichever is higher. An intermediate rating. SCC 


not anticipated if the total sustained tensile stress* is less than 25% of the specified minimum yield stress. This rating is 


designated for the short transverse direction in improved products used primarily for high résistance to exfoliation corrosion in 


relatively thin structures where applicable short transverse stresses are uniikely. 
D - 
Fails to meet the criterion for the rating C. A low rating. SCC failures have occurred in service or would be anticipated if there is 


any sustained tensile stress* in the designated test direetion. This rating currently is designated only for the short transverse 


direction in certain materials. 
NOTE - The above stress levels are not to be interpreted as "threshold" stresses, and are not recommended for design. Other 


documents, such as MIL-STD-1568, NAS SD-24, and MSFC-SPEC-522A, should be consulted for design recommendations. 
b The ratings apply to standard mill products in the types of tempers indicated, including stress-relieved tempers, and could be 


invalidated in some cases by application of nonstandard thermal treatments of mechanical déformation at room température by the 


user. 


* The sum of ail stresses, including those from service loads (applied), heat treatment, straightening, forming, etc. 


3-17 


MMPDS-01 
31 January 2003 


Table 3.1.2.3.1 (o). Résistance to Stress-Corrosion Ratings' for High-Strength 


Alloy and 
Test 
Rolled 
Rod and 
Extruded 
Temper'' 
Direction' 
Plate 
Bar^ 
Shapes 
Forging 


2014-T6 
L 
A 
A 
A 
B 
LT 
B' 
D 
B' 
B' 
ST 
D 
D 
D 
D 
2024-T3, T4 
L 
A 
A 
A 
f 


LT 
B' 
D 
B' 
f 


ST 
D 
D 
D 
f 


2024-T6 
L 
f 
A 
f 
A 
LT 
f 
B 
f 
A' 
ST 
f 
B 
f 
D 
2024-T8 
L 
A 
A 
A 
A 
LT 
A 
A 
A 
A 
ST 
B 
A 
B 
C 
2124-T8 
L 
A 
f 
f 
f 


LT 
A 
f 
f 
f 


ST 
B 
f 
f 
f 


2219-T351X,T37 
L 
A 
f 
A 
f 


LT 
B 
f 
B 
f 


ST 
D 
f 
D 
f 


2219-T6 
L 
A 
A 
A 
A 
LT 
A 
A 
A 
A 
ST 
A 
A 
A 
A 
2219-T85XX, T87 
L 
A 
f 
A 
A 
LT 
A 
f 
A 
A 
ST 
A 
f 
A 
A 
6061-T6 
L 
A 
A 
A 
A 
LT 
A 
A 
A 
A 
ST 
A 
A 
A 
A 
7040-T7451 
L 
A 
f 
f 
f 


LT 
A 
f 
f 
f 


ST 
B 
f 
f 
f 


7049-T73 
L 
A 
f 
A 
A 
LT 
A 
f 
A 
A 
ST 
A 
f 
B 
A 
7049-T76 
L 
f 
f 
A 
f 


LT 
f 
f 
A 
f 


ST 
f 
f 
C 
f 


7050-T74 
L 
A 
f 
A 
A 
LT 
A 
f 
A 
A 
ST 
B 
f 
B 
B 
7050-T76 
L 
A 
A 
A 
f 


LT 
A 
B 
A 
f 


ST 
C 
B 
C 
f 


7075-T6 
L 
A 
A 
A 
A 
1 
LT 
B' 
D 
B' 
B' 
}■ 


7075-T73 
ST 
D 
D 
D 
D J 
L 
A 
A 
A 
A 
^ 
LT 
A 
A 
A 
A 
( 
ST 
A 
A 
A 
A 
S 'e- 
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Table 3.1.2.1.6. Volues of Room-Temperature Plane-Sfrain Fracture Toughness of Aluminum Alloys'—Continued 


V 


U) 


Product 
Thickness 
Number 
Specimen 
Thickness 
K,c, ksi7in. 


Alloy/Temperb 
Product 
Form 
Orien- 
tationC 
Range, 
inches 
of 
Sources 
Sample 


Size 
Range, 


inches 
Max. 
Avg. 
Min. 


Coefficient 
of Variation 
Minimum 
Spécification 
Value 


7050-T7452 
Hand Forging 
L-T 
3.5-5.5 
1 
11 
1.5 
34 
31 
26 
8.0 
d 


7050-T7452 
Hand Forging 
T-L 
3.5-7.5 
1 
13 
1.5 
22 
21 
18 
6.7 
d 


7050-T7452 
Hand Forging 
S-L 
3.5-7.5 
1 
17 
0.8-1.5 
21 
19 
16 
7.5 


7050-T76511 
Extrusion 
L-T 
— 
2 
38 
0.6-2.0 
40 
31 
27 
7.8 


7075-T651 
Plate 
L-T 
èO.6 
7 
99 
0.5-2.0 
30 
26 
20 
7.6 


7075-T651 
Plate 
T-L 
èO.S 
5 
135 
0.4-2.0 
27 
22 
18 
8.9 


7075-T651 
Plate 
S-L 
— 
2 
37 
0.5-1.5 
22 
18 
14 
10.4 


7075-T6510 
Extrusion 
L-T 
0.7-3.5 
1 
26 
0.5-1.2 
32 
27 
23 
7.8 


,7075-16510 
Extrusion 
T-L 
0.7-3.5 
1 
25 
0.5-1.2 
28 
24 
21 
8.0 


i7075-T6510 
Forged Bar 
L-T 
0.7-5.0 
1 
13 
0.6-2.0 
35 
29 
24 
11.6 


7075-T6510 
Forged Bar 
T-L 
0.7-5.0 
1 
13 
0.5-2.5 
24 
21 
17 
8.2 


7075-T73 
Die Forging 
T-L 
a 0.5 
1 
22 
0.5-0.8 
25 
21 
18 
9.9 


7075-T73 
Hand Forging 
L-T 
— 
2 
10 
1.0-1.5 
39 
31 
29 
8.8 


7075-T73 
Hand Forging 
T-L 
il.O 
2 
14 
1.0-1.5 
27 
23 
20 
9.0 


71)75-17351 
Plate 
L-T 
a 1.0 
8 
65 
0.5-2.0 
36 
30 
25 
8.2 


7075-T7351 
Plate 
T-L 
iO.5 
6 
56 
0.5-2.0 
47 
27 
21 
20.1 


7075-T7351 
Plate 
S-L 
aO.5 
3 
20 
0.5-1.5 
38 
22 
17 
32.5 
*7075-773511 
fcxtrusion 
l'-L 
1.0-7.0 
1 
19 
0.9-1.0 
22 
20 
19 
3.7 


7075-T73511 
Extrusion 
L-T 
aO.9 
3 
28 
0.7-2.0 
43 
35 
31 
9.4 


7075-T73511 
Extrusion 
T-L 
20.7 
3 
35 
0.5-1.8 
35 
23 
12 
20.3 


7075-T73511 
Extrusion 
S-L 
20.5 
3 
15 
0.4-1.0 
22 
20 
17 
9.0 


7075-T7352 
Hand Forging 
L-T 
— 
2 
27 
0.8-2.0 
39 
33 
30 
9.2 


7075-T7352 
Hand Forging 
T-L 
20.8 
3 
20 
0.8-2.0 
33 
26 
23 
9.9 


7075-T7651 
Plate 
L-T 
20.8 
6 
82 
0.5-2.0 
43 
29 
22 
17.8 


7075-T7651 
Plate 
T-L 
20.5 
7 
96 
0.5-2.0 
28 
23 
20 
7.6 


7075-T7651 
Plate 
S-L 
20.5 
5 
28 
0.4-0.8 
20 
18 
15 
7.7 


7075-T7651 
Clad Plate 
L-T 
0.5-0.6 
2 
30 
0.5-0.6 
30 
25 
22 
7.1 


7075-T7651 
Clad Plate 
T-L 
0.5-0.6 
2 
56 
0.5-0.6 
28 
24 
21 
7.7 
a These values are for information oniy. 


b Products that do not reçoive a mechanieai stress-reiieving process (e.j 
care must be taken to prevent fracture toughness properties from bias 
c Refer to Figure 1.4.12.3 for définition of symbols. 
d Varies with thickness. 


ui 
H* 


a S 
B S 
C 


K» O 
OS 


>. -T73 & 
-T74 tempers) bave the potentiai for induced residual stresses. As a resuit, 
resuiting from residuai stresses. 
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Aero Design Project Number 1009 
Revision to SIC SH08-16 
Add Mounting Provisions (for Basket/Step/Bike Rack/s), Extra Large Basket and Step 


to suit the EC130B4 


Documents Reviewed 


CertPlan_CP1009_1 -09June2015.pdf 
1 


Drawings 
5 


ER1009.01_0_2015-06-03.pdf, Mounting Provisions and (XL) Cargo Basket 
6 


ER1010.01_0_2015-05-23.pdf, Cabin Step 
8 


FTP1009.03_0_2015-06-04.pdf, (XL) Cargo Basket 
8 


TR1009.02_0_2015-05-20.pdf, Load Tests, Mounting Provisions and (XL) Cargo Basket 
8 


Red-Lined Figure 5.6.3 
10 


Jeff commente inserted 13 July 2015 noted in blue 


Jim comments inserted 14 Aug 2015 noted in green. 


CertPlan_CP1009_1 -09June2015.pdf, RI -29Jun2G15 


Cover Page 


Change to read "EC130 B4" Done 


4.2, 2nd Paragraph need to be clearer and there needs to be some additional qualification of 
the material substitution and design changes, i.e.; replace with: 


"The original Airbus billet machined 7175-TXXX Forward Cross Tube Clamps are 
replaced with Aero Design billet machined 7075-TXXX Clamps. These replacement 
clamps include intégral lugs to accommodate barrel nuts in orderto provide hard points 
for the attachment of the Fwd Beam. These hard point provisions are identical to the Aero 
Design hard point provisions for the Bell 206L/407 Cargo Baskets. See ER1009 for the 
applicable fatigue/ strength /dimensional /protection /hardware /service qualification 
analysis for these replacement clamps." Done w/' 


4.2, Pg 7, Paragraph need clarification and qualification 


The aft attachment picks up on the main [Longitudinal? is there a better figure for 4.2.3 
because the current figure shows latéral frames.] fuselage frames.at the aft fuel cell cross 
member (figure 4.2.3, "A"). The aft fuel cell cross member includes the aft attachment points for 
the cargo swing (2557 Ibs slung load), which can be is used to calculate the allowable loads on 
the frame per ERXXX. In order to install the lower aft fuselage fairing panel, which slides 
between the fuselage frames and landing gear fairings with little room to rotate, the aft 
attachment fittings cannot extend lower than the fairing panel once installed. To simplify 
installation and reduce the required cutout size in the fairing panel, the fitting incorporâtes a 
50001b ? seat track type stud fitting, the same as the basket attachments. The mounting beam 
attaches to the fitting with a 50001b ? seat stud type quick disconnect claw fitting (see figure 


fitting is secured Jwith a via an intégral locking ring feature. 
Doploymont 
! - 
Note we add an external locking 
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ring, maybe that wasn't clear. 
Please show external locking ring détail. 


The Standard Seat Track Stud Does Net Fit This Bell 212 Seat Claw FItting 
AD drawings note Ancra Seat Stud type Passenger Seat Fittings 
as shown below 


MS22034, Adapter, Quick Disconnect, Passenger Seat to Floor (Claw FItting) 


snr sws coicronicuia 
TE> KS2L23I» AXS >62123$, 
DETAIL A(ilEr) 


378 ±.003 


1.500 
H- 


œ PART NlSBEiî 
.250 
DU THRU- 
-.001 
(WHEH SPGCmBB) 
(SEE mm 7) 
COLXAR 
smnia umdbd positivj: cotuw ujck 
IN THE DOWN A»D LOCKED POSITIOII, 
ANS A DBTEHTIO:) TTPE FRICTION IjOCK 
15 TRE UNIOOffiD POSITION. 


A ROLDm SOOB 
>arnM>H, AU. 
EOLDliS OOOS SUAU. 
BE EqUALU SPACE9. 


4.3, First Paragraph, Cet to the relative basket changes quicker 


using tho EC130 for holi oki, touriom, and utility 
h The only différence between the existing AS350 extra large basket (model 940) 
and the EC130 extra large basket (model 1009) is the attachment points are moved to the 


first and last hoops, which is the same configuration as the AS350 médium and short 
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baskets (modal 764 and 776). AI! other construction of the basket remains the same as 
basket mode! 940. The 300 Ib (136 kg) cargo ioad limit aiso remains the same. Done 


Figure 4.3.1 - Mode! 1009 Quick Release Cargo Basket Done 


4.4 How do you know that the step is required? 


Please quota requirement. Part of TCDS? Customer demand? etc. Expect it is part of the 
TCDS, SB32-002 Industrialized Landing Gear- Section 1.D: "...Defining a sérias 
production foot step" 


Figure 4.4.1 - Mode! 1010 Quick Release Cabin Step Done 


4.5 Table 


Re-title Columns 2 & 3; Max Cargo, Installed Wt Done 


Are there options for Left/Right/Both sides basket installa? Yes Config #'s? Inserted 


Same questions for the Step/s. Yes, inserted 


Include W&B info for original step to compléta the comparison? Don't have the weight, 


will try to get next time we are at the helicopter. 


5.0 Basis of Certification 


Rework this section to obtain TCCA's acceptance to use the FAA's TCDS FAR 27 
requirements. i.e.; the spécial TCCA conditions are not applicable? and/or other 
justification. Reworked - 
thoughts? 
See 5.3 


5.2.1 FAA - TCDS H9EU, Revision 23 


[I have noted that the FAA's TCDSs are typically more clearly written than TCCA's.] 
Data Pertinent to ail Models Except EC130B4 & T2 
/s 
/C- /5/ 


Page 16, Certification Basis; 


74 CFR 21.29 and part 27 effective February 1, 1965 plus Amendments 27-1 
through 27-10, plus FAA Spécial Conditions No. 27-79-EU-23, dated August 13, 
1977. 
Not applicable to 
EC130 
Noted for bike 
racks 
Please explain. 


iki's rféMciS^s 


"N 


[i| 
AD1009-CP.Review-NC-26Jun2015 
1 


27.571 Fatigue évaluation of flight structure at Amdt 27-3 needs to be addressed: 


(a) General. Each portion ofthe flight structure (including rotors, controls, 
fuselage, and theirrelated primary attachments)... 


Not a typical requirement for cargo pods/baskets. 


Page 17, 2nd Paragraph from top 


For A/C incorporating mod. OP3369 (2370 kg/5225 Ib mass extension) the 
following 14 CFR part 27 Amendments 27-1 through 27-40, are replacing the 
same requirement from the certification basis above :... §571;. 


27.571 Fatigue évaluation of flight structure at Amdt 27-26 needs to be addressed: 
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(a) [General. Each portion ofthe flight structure (the flight structure includes 
rotors, rotor drive Systems between the engines and the rotor hubs, controls, 
fuselage, landing gear, and their relatedprimary attachments), ...] 


Discussed. SeeERI 
009.01 Review Notes. 


Pg 17, EC 130B4 Certification Basis; 


14 CFR 21.29 and part 27 Amendment 27-1 through Amendment 27-32 except 14 
CFR 27.952 is net adopted. 


Again 27.571 at Amdt 27-26 needs to be addressed 


Analysis added to ER1009.01 - 
similar to what bas been previousiy accepted for 
our Bell 206L landing gear fittings. 
^ 
Discussed. See ER1009.01 Review Notes. 


5.3 This Modification 


Remove AC 521-004 and add SI 512-004 and 005 Done 
Per CP1002 
Suggested wording for the use of the FAA's BoC, revise to suit: 
The FAA's Basis of Certification is better understood internationally than 
TCCA's BoC and the amendment control System FAR 27 is aiso easier to 
reference/address than the amendments for CAR Std 527, therefore... 


7.3 27.45, .51, .65, .71, .73, .75, .141, .143, .171, .173, .175, .177, .241, .251 - 
Flight 
Requirements and .547 - Main rotor structure (Mast Bendinq) Done 


7.3.2, b, 


Can you please provide an expanded description for the VXP analyzer and plans? i.e.; 
Honeywell? VXP model number XXX, display, data bucket, using XXX sensor/pick-ups, 
owner/operators' manual number, used by Airbus ??, pick-up locations iaw ??? Etc. 


and/or 
Note that the applicable test procédure will détail the extent of the VA pass/fail plans 
which will include running a baseline spectrum for comparison? Done 


Notes for Airbus spectrum/limits/locations? We need to discuss limits. Airbus provides 
locations for dynamic balancing Maintenance Manual Chapter 05-50-00, section 6-21, 
Diagnosis ofdefects by vibration analysis. "Resuit interprétation is carried out by 
comparison with previousiy performed measurements, when the aircraft had an 
acceptable vibratory level (example: measurement performed upon aircraft acceptance)." 


7.5 27.471, .473, .501, .549, .571 -Strenoth Requirements (Landing Gear) Done 


7.5.2, b) add The report addresses the applicable fatigue/ strenoth /dimensional /protection 
/hardware /service qualification analysis for these replacement clamps. Done iX 


7.5.5, a) add .571 Done 
Added 7.8 - 
FAR 27.725 / .727 - 
Drop Tests 


(7.9) 7.8 Please work in a comment and a check in the FTP to evaluate egress. Done 
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(7.11) 7.9 Please work in a note as 7.10 that Aero Design does net use the 27.865 design 
requirements because of the no-passenger restrictions wrt to FAA Part 133 RLC Class A per 
therefore the baskets are designed to baggage compartment "requirements". Done 
IX 


Appendix A 


27.307 Analysis 
• 
per ER1009? Please include the applicable report number for ail analysis 


references. Done 


27.561 (c), "Side mounted bike rack/s are not located...." 
• 
Please add a report reference where the report needs to explain how/why a 
deflected basket will not impede egress or penetrate the cabin. Done 


27.571 Please add with FOC bv DOT Done 


27.807 Statement in report 


• 
add report number Done 


28.865 Add and then reference the earlier statement wrt RCL Class A. Done 


Drawings 


/(s) 


01 


/ 


100916_0_2015-05-21.pdf, QR Mnt Provisions, Aft Beam Assy 


• Why is item 7 noted "DO NOT FULLY TIGHTEN"? To allow latéral adjustment on 


installation to match airframe 
What is not fully tightened? Claw fitting 
P'i- 
How is it locked? Via Self-Locking Barrel-Nut? Yes 
Everything is tightened at installation? 
, o/aiv "fi ffu-j 


NDT Requirements should be noted on drawings. NO CRACKS ALLOWED 
A I 
' 
i 
• Welding lOx's Visual? 
• 
Machined Aluminum (and non-ferrous); FPI iaw ASTM E 1417 
• 
Machined Steel; MPI iaw ASTM E 1444 
We do not currently do NDT on any of our existing products, we do not have a 
qualified inspector. 


You must add NDT for the AD Fwd Cross Tube Clamps. 


Anodizing must be carefully spec'd for parts subject to fatigue see Mil-A-8625F 


6.6.1... Where anodic coatings are required on fatigue critical components, Type I and 
IB coatings (see 6.1.2) are used due to the thinness of the coating (see 
6.10.7). 


6.1.2 Type IC and IIS. Type IC and 118 coatings provide non-chromate alternatives to 
Type I and 18 coatings where corrosion résistance, paint adhésion, and fatigue 
résistance is required. 
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Process sensitive therefore an approved plating shop must be used. 


US.Armv A108869 The.Effect.of.Surface.Coatinqs.on.the.Fatique.Strength.of.Alu 
minum.Allovs. Table 2. 7075-T6 
- 80% réduction without shot peening 
- Large improvements with shot peening 
Interesting, anodizing removed 


ER1009.01_0_2015-07-13.pdf Mounting Provisions and (XL) Cargo Basket 


Original reviewwrt ER1009.01_0_2015-06-03.pdf, 


3.0 Basis of Certification 
• 
reference CP's BoC or copy the FA27 BoC from the CP. Done 


i6Enîr«iStteî=!îTEî^iEmim 


Done 


Figure 5.6.1 
• 
Show beam limit/ultimate P values on FBD to show balanced loading Done 


• 
Please increase the FBD font sizes to 8R min. Done 


Figure 5.6.3 
• 
See red-lined figure. Done 


5.6.1 Fwd Attachment 
• 
Please include an Airbus figure to show the 3 attachment points. 
SDS 32-11-00, 03? Done 


Figure 1. Main Landing Gear - Detailed Desaipton 


,2 
3 
4 
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• 
The small inertia loads from the gear weight should be insignificant wrt the 
asymmetric landing loads? Do we need to calculate the landing loads? Is the 
comparison to the original fitting sufficient? 


Remove these insignificant values, 
You will need TCCA's agreement for the comparison analysis. 


I have provided at least three spec sheets that ail note ASN-A-3050 is 
équivalent to 7175-T7351 and there is only this one ternper available. Some 
note that this alloy-temper is used by Airbus. 
• 
Noting that the structural strength is limited by the M8 bolts is good. 
• 
Include moment arms dimensions for the Rt cales strap on Figure 5.6.4 Done, 
now fig. 5.6.6 
• wrt Rt calc, Aren't there x and z components for Pman? x being drag on the gear, 
added to calculation 
• 
Please call to explain the shear/tension cales at the top of page 16. Now top of 
page 20. Equation solving performed by Mathcad, confirmed by hand 


• 
MS M8 boit = 8590/2454/1.15 ff-1 = 2.0 Done 
• WRT Fwd Clamps Airbus vs. Aero Design needs to be address wrt fatigue/ 
strength /dimensional /protection /hardware /service / etc. Added to section 6 


Figure 5.6.6 Does the EC130 SRM call out the Long Beam material? 
5052-O is just too far out an assumption for a keel beam. Fair enough 


i.e.; 6061-T6 would still be conservative for a heavy beam. Done 
• 
Top of page 18. Now page 22 
Provide an MS for this évaluation. Done 


5.6.2 Aft Attachment 
• 
The 2557 Lb "Swing" Cargo Hook System has reinforced cradies iaw SB25-032. 
• 
The 1009 System mounts on the aft cradie? No, attachment to longitudinal beam 
Can you confirm that this cradie is as strong fwd/vertically as required? 


i.e.; is it braced like the fwd cradie? Not installed on cradie 


I have a 2009 EC130 Disk and there are no IPC pages or SRM pages for the cabin 


floor structure or the mid-structure. 


As noted earlier. 
Please include an more représentative figure showing attachment to the 
longitudinal members in the vicinity of the Tank Frames. 


i.e.; Trapézoïdal Frame figure? 
• 
Figure 5.6.7 is for the 1653 Lb "Sling" Cargo Hook attachment provision on the fwd 
cradie = stronger than the Swing's 2557/4 assumption. Shifting the attachment 
forward is not feasible, overhang on the aft end of the basket too long 


There are a number of options to qualify the aft mounts. 
[Staying with your Cargo Hook évaluation please note that for the Fuel Tank 
mounted swing system he Cargo Hook is not centered. 1/3 vs. 1/2 


i.e.; take more crédit for the Fwd Lugs 


and it will pull 30 degrees aft with the cable arrangement shown below. 
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MOD 070822 


• 
arc tan (Pdrag_ult 510 Lbs / Pman_ult 1969 Lbs) = 14.5° from vertical 
Please ctieck calc stiown and show parameters and values. 14.5° does net work 
forthe allowable loads, at 11.3-13.6 MS is positive for both directions. 
• 
Show MS's for vert and horz comparisons. Done 


5.7 Dual Basket Installation 
• 
Add Beam Dit wt to Balance FBDs and rework moments as required. Done 


6.0 Compliance with - Landing Gear add 571 
• 
Expand review as noted earlier. Done 
/ 
Please consider 7075-T7351 and show ail propetties wrt 7175-T7351. 
i.e.; MMPDS-01 Tables 3.1.2.1.6. and 3.1.2.3.1(0) 
7^^^^ 
fv 


7.0 Added FAR 27.725 / .727 Drop Test 


(8.0-11.0) 7.0 Doors to 10.0 Light = AN good for now 


ER1010.01_0_2015-05-23.pdf, Cabin Step 


Ail good for now. 


FTP1009.03_0_2015-06-04.pdf, (XL) Cargo Basket 


3.0 Add egress évaluation of Basket and Step. Done 
• 
Single Basket configurations will have a Step installed? Yes 


4.4 Documents 
• 
Flight Authority (Fiight Test Permit), Attach copy. Done 
• W&B Report, Attach copy. Done 
• 
Conformity Inspection, Attach copy of Applicant's AN B043 CIR Done 
• 
Statement of Suitability for Flight Test, Attach copy of SI 521-004, Table F-1 Done 
• 
Flight Test Safety Checklist, Attach copy of SI 521-004, Table F-2 Done 


5.1 Test to 1.1 IVne? If possible, not mandatory. What is the Vne for the AS35p Cargo 
Basket? No restriction. Dart EC130 basket restricted to 108 KIAS. 


TR1009.02_0_2015-05-20.pdf, Load Tests, Mounting Provisions and (XL) Cargo Basket 
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2.0 Are you using AD barrai nuts or Airbus M8 barre! nuts for the beam attachment 
hardware? ANS bolts threaded directiy into fixture. Metric bolts only available from 
Airbus, bolts are $10+ each and regular nuts are $5! 


4.2 Test Fixture 
• 
The Steel posts are going to be bolted to the floor? Yes and braced fore/aft and 
laterally back to floor 


4.3.1 Combined Load 
• 
Given that the Basket is mounted on the ends pulling from the fwd or the aft frame 


will provide the same loading into the test structure. Yes, but the horizontal 
keyways open forward 
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Red-Lined ER1009.01_0 Figure 5.6.3 


Aero Design Ud, 
^ 
^ 
ER1009.01 
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DRAG CONDITION 
FBD LOOKING DOWN 
2-01- Z2^iyj¥ 


Figure 5.6.3 - Heiicopter Reactions, Drag Load 


Revision 0 
03 June 2015 
Page 13 
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NOTES: 


1. REFER TO ICA1009.91 FOR WEIGHT AND BALANCE INFORMATION. 


2. INSTALLATION INSTRUCTIONS: 
A. ENGAGE UPPER AFT ATTACHMENT RTTING INTO HOOK ON AFT MOUNTING BEAM. 
B. RAISE BASKET AND ENGAGE LOWER AFT ATTACHMENT FITTING IN SLOT. 
C. SLIDE BASKET AFT AND INSERT FORWARO ATTACHMENTS INTO FORWARD BEAM 
KEYWAYS. 
D. PUSH FORWARD END DOWN TO LOCK. PULL UP TO CHECK. 


QUICK RELEASE CARGO 
BASKET INSTALLATION 
LH SHOWN, RH OPPOSITE 


02 


QTY 


1 


01 


QTY 


100910-01 
100902-01 
100901-01-02 
100901-01-01 


PART NO. 


04 
03 
02 


01 


ITEM 


CARGO BASKET ASSEMBLY 
QUICK RELEASE MOUNTING BEAMS INSTALLATION 
RH QUICK RELEASE CARGO BASKET INSTALLATION 
LH QUICK RELEASE CARGO BASKET INSTALLATION 


DESCRIPTION 


UST OF MATERIALS 


APPROVALS 


(MAIN: 
JEFF CLARKE 


OOCKEQ; JASON REKVE 


DATE 


D2 JUNE 20i: 


03 JUNE 20i: 


UNLESS OTHERWSC SPEOnED 
DIMENSIONS ARE IN MCHES. 
TOLERANCES ON: 
DEClUALS 
ANGLES 
X.XXX ±0.010 
±1/2* 
X.XX 
±0.03 
X.X 
±0.1 


AERO DESIGN LTD. 


«8884 MALASPnU R040 
POTILL BIVDi, BC. CANADA. VBA 0G3 
m; 
aOAAASJSM 
1 


AIRBUS HEUCOPTERS EC130 84 
QUICK RELEASE CARGO BASKET 
CARGO BASKET INSTALLATION 


NOT TO SCAU 


SHEET 1 OF 1 
A4 100901 
0 


(OQUICK RELEASE MOUNTING 
^ 
BEAMS INSTALLATION 


NOTES: 


1. REFER TO ICA1009.91 FOR WEIGHT AND BALANCE INFORMATION. 


APPROVALS 


ORAIN: £FF CLARKE 


OCCKEO: JASON REKVE 


DATE 


25 MAY 2015 


29 MAY 2015 


AERO DESIGN LTD. 
MSaA MALASPINA BOAD 
POWEtL RIVER, BC. CANADA, VBA 003 
TA: 60446» WW 
mnr urnAiMiii e« 


1 
S 


01 


QTY 


100902-21 
100902-11 
100902-01 


PART NO, 


03 
02 


01 


ITEM 


AFT BEAM INSTALLATION (SHT. 3) 
FORWARD BEAM INSTALLATION (SHT. 2) 
QUICK RELEASE MOUNTING BEAMS INSTALLATION 


DESCRIPTION 


LIST OF MATERIALS 


UNLESS OIHERWISC SPECIFIED 
DIMENSIONS ARE IN INCHES. 
TOLERANCES ON: 
DECIMALS 
ANGLES 
X.XXX ±0.010 
±1/2* 
X.XX 
±0.03 
X.X 
±0.1 


AIRBUS HEUCOPTERS EC130 B4 
QUICK RELEASE MOUNTING PROVISIONS 
QUICK RELEASE MOUNTING BEAMS INSTALLATION 


NOT TO SCALE 


SHEET 1 ÛF 3 
A4 100902 
0 


INSTALUTION PROCEDURE FOR FORWARD MOUNTING BEAM: 


1. EXTERNAL ATTACHMENT FITTINGS MUST BE INSTALLED IN ACCOROANCE WITH DRAWING 100903. 
2. LEn AND RIGHT FORWARD COWUNG MUST BE INSTALLED, REFER TO MAINTENANCE MANUAL SECTION 53-51-00. 
3. INSERT BARREL NUTS (16) INTO FORWARD ATTACHMENT HITINGS. 
4. INSTALL FORWARD BEAM ASSEMBLY (02) ON FORWARD ATTACHMENT FITTINGS USING BOLTS (14) AND WASHERS (15). 
THREAD BOLTS INTO BARREL NUTS IN FORWARD ATTACHMENT FITTINGS. 
5. TORQUE BOLTS TO 1.1-1.2 m-doN (95-110 IN-LBS) 


CROSS TUBE (REF) 


LOOKING UP 
FORWARD STRUCTURE REMOVED FOR CLARITY 


^FORWARD BEAM 
^ 
INSTALLATION 


APPROVALS 
DATE 
AERO DESIGN LTD. 
)) 
988aA lULASPtNA ROAO 
POIEU, RIVER. BC. CANADA. VBA 0O3 
.11*^ 
m: «MAOSJm 
www.MfnilMHii M 
2 
49320-01 
16 
BARREL NUT 
JEFF CLARKE 
25 MAY 2015 


2 
NAS1149F0663P 
15 
WASHER 
JASON REKVE 29 MAY 2015 
2 


1 
ANô^OA 
lOOSfell 


14 
13 FORWARD ATTACHMENT FITTINGS INSTALLATION 
UNLESS OTHERVWSE SPEaPlED 
AIRBUS HEUCOPTERS EC130 84 
QUICK RELEASE MOUNTING PROVISIONS 
1 
100915.-01 
12 
FORWARD BEAM ASSEMBLY 
TOLERANCES ON: 
DEaMALS 
ANGLES 
X.XXX ±0.010 
±1/2' 
XXX ±0.03 
XX 
±0.1 


10090^^11 
11 
FORWARD MOUNTING BEAM INSTALLATION 
UUIUIS KLLtA^ MUUnMnU DC^MVIO mo 
1 ni-L. 
1 IV/l^ 


01 
PART NO. 
ITEM 
DESCRIPTION 
NOT TO SCALE 
owa 9zt 
A4 


MO. Na 
100902 


fCV. 
0 
QTY 
LIST OF MATERIALS 
SHEH 2 OF 3 


INSTALLATION PROCEDURE FOR AFT BEAM: 


1. EXTERNAL ATTACHMENT FITTINGS MUST BE INSTALLED IN ACCORDANCE WITH DRAWING 100903. 
2. LOWER AFT COWUNG, MODIFIED IN ACCORDANCE WITH DRAWING 100905, MUST BE INSTALLED. 
3. LOCATE CLAW RTUNGS ON UPPER SIDE OF BEAM TO MATCH ATTACHMENT FITTINGS. TORQUE 
nmNGS TO 1.8-2.1 m-doN (160-190 IN-LBS). 
4. INSTALL ELASTOMER RING (25) ON STUD OF AFT ATTACHMENT FITTINGS. 
5. PUSH BEAM UP TO ATTACHMENT RITINGS AND SLIDE LOCKING RING UP TO ENGAGE CLAW RITING. 
ENSURE KEYWAYS ON DOWN TUBES OPEN FORWARD. 
6. INSTALL LOOK RING 75821-05 ON CLAW FIHINGS. TORQUE SCREWS TO 0.8-1.0 m-N (7-9 IN-LBS). 


VIEW B 


LOOKING UP 
LOWER AFT COWUNG NOT SHOWN FOR CLARITY 
FUEL TANK AND STRUCTURE REMOVED FOR CLARITY 


'p? coM-^r^ 
AFT BEAM 
INSTALLATION 
VIEW B 


01 


OTY 


369D21012 25 ELASTOMER RING 
75821-05 
100903-21 
100916-01 


PART NO: 


loo^tri-ji 


24 
23 
22 


21 


ITEM 


LOCK RING ASSEMBLY 
AFT ATTACHMENT FITTINGS INSTALLATION 
AFT BEAM ASSEMBLY 
AFT ATTACHMENT FITTINGS INSTALLATION 


DESCRIPTION 


LIST OF MATERIALS 


APPROVALS 


JEFF CLARKE 


JASON REKVe 


DATE 


25 MAY 2015 


29 MAY 2015 


UNLESS OTHERMSE SPEQRED 
0IMEN9ONS ARE IN INCHES. 
TOLERANCES ON: 
DEOMALS 
ANGLES 
X.XXX ±0.010 
±1/2* 
XXX ±0.03 
XX 
±0.1 


AERO DESIGN LTD. 


96884 MALASraU ROAD 
POIELL KIVBK, BC, CAXADA. VBA 003 
m: 
6MAaum 


AIRBUS HEUCOPTERS EC130 84 
QUICK RELEASE MOUNTING PROVISIONS 
QUICK RELEASE MOUNTING BEAMS INSTALLATION 


NOT TO SCALE 


SHEET 3 OF 3 


owa an 
A4 100902 
0 


^EXTERNAL ATTACHMENT 
^ 
FITTINGS INSTALLATION 


NOTES: 


1. REFER TO iCAl 009.01 FOR WEIGHT AND BALANCE INFORMATION. 


1 
100903-21 03 AFT FITTINGS INSTALLATION (SHT. 3Î 


1 
100903-11 02 FORWARD nmNGS INSTALLATION (SHT. 2) 


100903-01 
01 
EXTERNAL ATTACHMENT FITTINGS INSTALLATION 


01 
PART NO. 
ITEM 
DESCRIPTION 


|qtï 
LIST OF MATERIALS 


APPROVALS 
DATE 


JEFF CLARKE 22 MAY 2015 


OCCKEO: JASON REKVE 25 MAY 2015 


UNLESS OTHERWSE SPECtFIED 
DIMENSIONS ARE IN INCHE5. 
TOLERANCES ON: 
deqmals 
angles 
X.XXX ±0.010 
±1/2* 
X.XX 
±0.03 
o ±0.1 


AERO DESIGN LTD. 
MaSÀ MAIASPINA ROAD 
POWEa RTVKK. BC. CANADA. VBA 003 
m: 
wMAasjm 
< 


AIRBUS HEUCOPTERS EC130 84 
QUICK RELEASE MOUNTING PROVISIONS 
EXTERNAL AHACHMENT nTHNCS INSTALLATION 
IMV. 
NOT TO SCALE 


SHEET 1 OF 3 
A4 100903 
0 


r 


CROSS TUBE (REF) 


0 


VIEW A 


FORWARD ATTACHMENT 
FITTINGS INSTALLATION 


LOOKING UP 
FORWARD STRUCTURE REMOVED FOR aARlTY 


INSTALLATION PROCEDURE FOR FORWARD ATTACHMENT niTINGS: 


1. REMOVE LOWER FORWARD RIGHT AND LER COWUNGS. REFER TO MAINTENANCE MANUAL SECTION 53-51-00. 
2. REMOVE RIGHT HAND CROSS TUBE STRAP, HALF-BEARING (RUBBER), AND SUPPORT BRACKET. RETAIN ALL 
COMPONENTS EXCEPT CROSS TUBE STRAP. 
INSTALL FORWARD RITING (02) WITH HALF-BEARING (03). AND SUPPORT BRACKET (04) USING ORIGINAL 
FASTENERS (06/07). 
REMOVE LEFT HAND CROSS TUBE STRAP, HALF-BEARING (RUBBER). SUPPORT BRACKET AND ELECTRICAL 
BONDING BRAID. RETAIN ALL COMPONENTS EXCEPT CROSS TUBE STRAP. 
INSTALL FORWARD RITING (02) WITH HALF-BEARING (03), SUPPORT BRACKET (05) AND ELECTRICAL BONDING 
BRAID USING ORIGINAL FASTENERS (06/07). 
6. TORQUE BOLTS TO 2.3-2.7 m-doN (17-20 FT-LBS) 
7. INSTALL LOWER FORWARD RIGHT AND LEFT COWUNGS, REFER TO MAINTENANCE MANUAL SECTION 53-51-00. 
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FUEL TANK AND STRUCTURE REMOVED FOR CLARITY 
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1. ENSURE THERE IS MINIMAL FUEL IN THE FUEL TANK. 


2. REMOVE AFT LOWER COWUNG. REFER TO MAINTENANCE MANUAL SECTION 53-51-00. 
3. REMOVE UPPER AND LOWER BOLTS ON FORWARD SIDE OF AFT FUEL TANK CROSS MEMBER. 
RETAIN SHIMS, WASHERS AND NUTS. 
4. INSTALL AFT FITTING (02/03) USING: 
UPPER: BOLT (25), WASHER (27), SHIM (26) AND NUT (28) 
LOWER: BOLT (24), WASHER (27) AND NUT (28) 
5. TORQUE BOLTS TO 1.9-2.3 m-doN (14-17 FT-LBS) 
8. INSTALL AFT LOWER COWUNG, REFER TO MAINTENANCE MANUAL SECTION 53-51-00. 
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1. 
PLANNING INFORMATION 


1.A. EFFECTIVITY 


1.A.1. Helicopters 


EC130 version B4 helicopters. 


1 .A.2. Component(s) affected 


Cabin and cargo floor, collective pitch lever, Honeywell unit, canopy and fuel tank cradies. 


1.8. ASSOCIATED REQUIREMENTS 


Mot applicable. 


i.C. REASON 


The purpose of this Service Bulletin is to install the 1160-kilogram Cargo Swing. 


I.D. DESCRIPTION 


The modifications consist of: 


For the fixed part of the Cargo Swing (OP3630): replacing the existing cradies with reinforced cradies 
(change of shape of the cradie attachment angles by adding a joggled joint). 


For the fixed parts of the Cargo Swing (OP2914), installing: 
- The emergency mechanical load release control assembly, comprising a load release trigger grip secured 
to the pilot's collective pitch lever and a control cable assembly routed under the cabin and cargo floors. 
- The "SLING" pushbutton, on the Honeywell control unit. 
- The load indicator with its support, on the canopy post to the left side of the pilot. 
- The associated electrical wiring. 
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I.E. COMPLIANCE 


Compliance with this Service Bulletin is left to the initiative of the customer. 


1.E.1.Atthe Works 


1.E.1.a. On aircraft 


At customer's request. 


1.E.1.b. On spares 


On customer's order. 


1.E.2. Retrofit action on the operator's site 


1.E.2.a. On aircraft 


By the operator. 


1.E.2.b. On spares 


Before installation on aircraft. 


1.F. APPROVAL 


Approval is limited to civil version helicopters subject to an Airworthiness Certificate. 


1.F.1. Approval of the modifications 


The information or instructions relate to Aircraft Modification Approval Form (FAM) OP2914 Issue 1, which 
was approved on May 16, 2001, under the authority of DGAG Design Organisation Approval No. F.JA01. 


The information or instructions relate to Aircraft Modification Approval Form (FAM) OP3630 Issue 1, which 
was approved on January 30,2001. under the authority of DGAG Design Organisation Approval No. F.JA01. 


I.F.2. Approval of the Service Bulletin 


The technical information contained in Revision 0 of this Service Bulletin No. 25-032 was approved on 
December 23, 2003 under the authority of DGAG Design Organisation Approval No. F.JA01. 


1.G. IVIANPOWER 


Qualification: 1 Mechanic fitter and 1 Electrician. 
Time: Approximately 32 hours. 
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1.H. WEIGHT AND BALANCE 


- Weight: + 5.3 kg. 
- Moment / x: + 15.476 m.kg. 


1.1. EFFECT ON ELECTRICAL LOADS 


No effect. 


1.J. SOFTWARE MODIFICATION EMBODIMENT STATE 


Mot applicable. 


1.K. REFERENCES 


AIrcraft Maintenance Manual (AMM): 
Tasks 28-11-00,4-1, 28-11-00,4-2, 25-91-00,5-1, 25-91-00,5-2. 


Standard Practices Manual (MIC): 
Work Cards 20.07.03.406, 20.02.04.401, 20.06.01.310, 20.06.04.302, 20.05.01.211, 20.05.01.212, 
20.02.07.403, 20.07.03.408, 20.07.02.201, 20.08.05.102, 20.02.07.101, 20.02.07.401, 
20.02.07.404. 


Component Maintenance Manual (CMM); Task 25-89-04. 


Flight Manual (FLM): Supplément 9 Ctiapter 15. 


1.L. OTHER DOCUMENTS CONCERNED 


Aircraft Maintenance Manual (AMM). 
Illustrated Parts Catalog (IPC). 
Wiring Diagrams Manual (WDM). 
Master Servicing Manual (MSM). 


1.M. INTERCHANGEABILITY AND MIXABILITY OF PARTS 


1 .M.1 .Interchangeability 


Not applicable. 


1.M.2.Mixability 


Not applicable. 
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2. 
ACCOMPLISHMENT INSTRUCTIONS 


2.A GENERAL 


- Comply with the safety instructions applicable to aircrafl parked inside a hangar as per MTC Work Gard 
20.07.02.201. 
- Comply with the ruies in force applicable for repair and maintenance of aircraft as per MTC Work Gard 
20.08.05.102. 
- Perform electrical tranding as per MTC Work Cards 20.02.07.101 and 20.02.07.401. 
- Install rivets as per MTC Work Gard 20.02.04.401. 
- Install electrical harnesses as per MTC Work Gard 20.02.01.415. 
- Apply MASTINOX as per MTC Work Gard 20.05.01.211. 
- Instructions applicable when working on an aircraft electrical power system as per MTC Work 
Gard 20.07.03.406. 
- Perform the Visual cleanliness appearance checks on an aircraft after an inspection or repair as per MTC 
Work Gard 20.07.03.408. 
- Apply PR 1829B2 sealing compound as per MTC Work Gard 20.05.01.212. 
- Apply VERNELEC 43022 varnish as per MTC Work Gard 20.02.07.403. 
- Apply SGE BRISAL OX 50855 compound as per MTC Work Gard 20.02.07.404. 
- Apply BOSTIK 1400 as per MTC Work Gard 20.06.01.310. 
- Apply sealing mix No. 9 as per MTC Work Gard 20.06.04.302. 


2.B. OPERATIONAL PROCEDURE 


2.B.I. Preliminary steps 


- Open the side hold doors. 
- Remove the lower fairing. 
- Remove the LH pilot's seat. 
- Disconnect ail electrical power supplies as per MTC Work Gard 20.07.03.406. 
- Remove the fuel tank as per AMM Task 28-11-00,4-1. 


2.B.2. Installation of the fixed parts 


2.B.2.a. Installation of the reinforced cradies (OP3630) (Figure 7) 


- Remove the forward cradie struts and the fuel tank support cradies. 
- Install forward cradie (71) with bolts (73) and (75), washers (72) (1 under head, 1 under nut) and nuts (74) 
(Détail 2). 
I - Install aft cradie (76) with bolts (73) and (77), washers (72) (1 under head, 1 under nut) and nuts (74) 
(Détail 3). 
- Attach struts (78) on floor side with bolts (73), washers (82) (1 under head, 1 under nut), nuts (74) and dry 
torque to 1.9 to 2.3 daN.m (Détail 1). 
- Attach struts (78) on cradie side with bolts (80), washers (79) (1 under head, 1 under nut), nuts (81) and 
dry torque to 0.75 to 0.9 daN.m (Détail 1). 
- Reinstall the fuel tank as per AMM Task 28-11-00,4-2. 
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2.B.2.b. Installation of ttie Cargo Swing (Fixed Parts) (OP2914) (Figures 1, 2, 3, 4, 5, 6) 


- Installation of ttie emergency mectianical load release control cable assembly (1) on ttie collective pitch 
lever (Figure 1): 


• Drill two fioles in ttie cabin floor (Détails 1 and 2). 
• Produce ttie cut-out (A) (Détails 2 and 3). 
• Offer up reinforcement plate (3), drill back ttie cabin floor (Détails 1 and 2) and attacti witti rivets (10) 
as per MTC Work Gard 20.02.04.401. 
• Install grommet (12) witti adtiesive (22) as per MTC Work Gard 20.06.01.310 and eut it (Détail 3). 
• Bond a non-slip strip (20) on ttie LH collective pitcti lever (Détail 4) and on the 2 tialf-clamps of ttie load 
release control (do not install ttie control réduction busties). 
• Offer up load release control cable assembly (1) (aligned witti ttie collective pitcti lever) and tigtiten 
moderately so ttiat the control is secured on ttie tube of the collective pitch lever (disconnect the load 
release trigger grip in order to feed the load release control cable assembly through the cabin floor). 
• Feed the load release control cable assembly through the collective pitch lever boot. 


- Between X 1790 and X 2700 (Figures 1, 2) 
• Route the load release control cable assembly parallel with the aircraft centerline using the P2 line as a 
support. 
• Drill one hole to a diameter of 24 mm (Figure 2 Détail 1) in frame X 1790 and fit grommet (17). 
• 
In the position shown (X 2700, Y -400) (Figure 2 Détail 2), offer up clamp support (4) and drill back the 
frame as per MTG Work Gard 20.02.04.401. 
• 
Install clamp support (4) with rivets (14). 
• Temporarily install clamp (6) with boit (7), washers (8) (1 under head, 1 under nut) and nut (9). 
• Protect the load release control cable assembly (between the cabin floor and frame X 1790) with strip 
(19) and attach one clamp (16) at each end of the strip (Figure 1 Détail 4). 
• Attach clamp supports (15) to the P2 line with clamps (16) (Figure 1) and secure the load release 
control cable assembly with clamps (16) but do not tighten them. 
• Temporarily install clamp (6) at X 2258 with the existing hardware. 


- Aft of X 2700 (Figures 1, 3, and 5) 
• Gut out 2 holes to a diameter of 20 mm, préparé mix (13) as per MTG Work Gard 20.06.04.302 and 


install inserts (31) (Figure 1 Détail 5). 
• Offer up and install support assembly (2) at X 2980 with bolts (11), washers (8) (1 under head, 1 under 
nut) and nuts (9) (Figure 1 Détail 5). 
• Drill and eut out 6 areas (A) in the lower fairing using drilling and cutting tool (59) (positioned with the 
fairing attachment screws) (Figure 3). 
• Drill 2 holes (Figure 3 View G-G). 


NOTE 


Comply with the orientation of clamps (21). 


• Temporarily install 2 clamps (21) with bolts (11), washers (8) (1 under head, 1 under nut) and nuts (9) 
(Figure 3). 
• Attach load release control cable assembly (1) and tighten the temporarily-installed clamps. 
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- Installation of gussets (5) for the retraction equipment (Figure 1 ) 


Using ttie existing holes, install gussets (5) on Isoth sides of the fuselage (at frame X 5063) with rivets (18) 
as per MTC Work Gard 20.02.04.401, after applying sealant (23) as per MTC Work Gard 20.05.01.211. 


- Installation of support (32) for connector "32M" (Figure 5 Détail 1) 


Temporarily install bolts (34). washers (35) and nuts (36) on connector support (32) and fit cap assembly 
(33). 


- Installation of contactor "23M" and module "88M" support (Figures 5, 6) 


As per Figure 5 Détail 2 
(view looking forward on LH side of 15° fuel tank bulkhead): 
• 
Drill 4 holes to a diameter of 4.2 mm and deburr. 
• Attach contactor "23M" (29) with bolts (27), washers (26) and nuts (25), after performing electrical 
bonding as per MTC Work Gard 20.02.07.401. 
• Attach module "88M" support (28) with bolts (24), washers (26) and nuts (25), after performing 
electrical bonding as per MTC Work Card 20.02.07.401. 


As per Figure 6 
(Détail A); 


Drill one hole to a diameter of 3.2 mm in the beam on the LH side (view looking inboard) at Y 400, for the 
attachment of harness (44) ground and temporarily install boit (54), washer (35) and nut (36). 


- Installation of the sling load indicator (Figures 4,6) 


Cut out an area of 1 cm by 1 cm in the bottom of the black skirt in the corner of the canopy on the LH side 
for the feed-through of hamess (44). 


As per Figure 4; 
• Bond the 3 clamp supports (48) on the canopy (Détail 1). 
• Temporarily attach supports (39, 40, 41) to sling load indicator support box (42). 
• Position the assembly on the canopy as per Détail 2. 
• Mark 4 holes to match supports (39, 40) and 4 holes to match support (41). 
• Remove the temporary attachments and drill back the 8 holes to match their respective support as per 
MTC Work Card 20.02.04.401. 
• Apply sealant (46) as per MTC Work Card 20.05.01.212 and attach the supports with rivets (47). 
• Attach sling load indicator support box (42) on the 2 supports (39, 40) with screws (43) and washers 
(8) (Détail 2) after performing electrical bonding as per MTC Work Card 20.02.07.401. 
• Attach sling load indicator support box (42) on support (41) with screws (45) (Détail 3) after performing 
electrical bonding as per MTC Work Card 20.02.07.401. 
• Drill hole A to a diameter of 4.1 mm as per Détail 4, then cut out to a diameter of 28 mm. 
• Offer up reinforcement plate (55) on the structure and drill back the 8 holes as per MTC Work 
Card 20.02.04.401. 
• Attach the plate with rivets (56) after performing electrical bonding as per MTC Work 
Card 20.02.07.401 and fit grommet (17). 
• Install sling load indicator (49) in sling load indicator support box (42) with screws (51) and attach 
bridge (50) with the same screws (Détail 5). 
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As per Figure 6: 
• Shrink sheaths (30) on the output wires of bridge (50). 
• Fit sheath (53) over the wires of bridge (50) and shrink extensions (69) on the bridge outputs and 
shrink sheath (53). 
• Crimp and plug-in contacts (52) and connecter (70). 


- Installation of the sling pushbutton on the Honeywell control unit (Figure 6) 


Remove the "SLING" pushbutton and replace it with the assembly comprising pushbutton body (60), 
lamps (61), light (62) and label (63) or (64) according to version. 


- Installation of the electrical harness (Figure 6) 


• Install and route (Figure 6) electrical harness (44) along the canopy and the existing harnesses (route 
1BA0). 
• Attach it with clamps (67), (68). 
• Connect the following free ends: 


1011N-1 : cable 1ME90NE at terminal H 
Destination 
1011N-1 : cable 1ME143NE at terminal J 
Destination 
1011N-1 : cable 1ME115NE at terminalJ 
Destination 
1031N-1 : cable 1ME93NE at terminal B 
Destination 
1031N-1 : cable 1ME4NE at terminal D 
Destination 


I 1031N-2 : cable 1ME132NE at terminal C 
Destination 


I 1031N-2 : cable 1I\/1E133NE at terminal D 
Destination 
32ALP E : cable 1ME1E at terminal 3 and 4 
splice, GIS 
Destination 


I 31ALP A : cable 1ME87E at terminal 3 
Destination 


I 20ALP C : cable 1ME10E at terminal 2 
Destination 
1401 
: cable 1WW2H at terminal 4K 
Destination 


30M-P1 / A 
1030N-1 
30M1-J1 12 
1011N-1 
shielding 1ME1E (23M) 
shielding 1I\/IE94F (23M) 
shielding 1ME1E(23M) 
23M/1 (1ME1E) 
30M-P1/B 
23M/3(1ME10F) 
30M1-J1 /I 


• Connect the circuit to the corresponding components. 
• Tighten ail the temporarily-installed hardware and protect with varnish (37) as per MTC Work 
Gard 20.02.07.403. 
• 
Install fuses (66) and (65) (Figure 6). 


Installation of the labels (Figures 1,3,4, 5, 6) 


• Bond label (57) on the LH side of the console (Figure 1 Détail 4). 
• Bond label (58) on the exterior of the lower fairing with a positional tolérance of ± 10 mm (Figure 3). 
• Bond label "23M" (103) (Figures 5 and 6). 
• Bond label "88M" (103) (Figures 5 and 6). 
• Bond labels "30M" and "30M1" (103) (Figures 4 and 6). 
• Bond label "32M" (103) (Figures 5 and 6). 
• Bond labels "1031N" (103) (Figures 5 and 6). 
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2.B.3. Functional tests 


- Perform the aircraft appearance and cleanliness checks as par MTC Work Gard 20.07.03.408. 
- Reconnect ttie electrical power supplies as par MTC Work Gard 20.07.03.406. 
- Galibrate the sling load indicator as par GMM Task 25-89-04. 
- Perform a functional test of the sling installation electrical indicating system as par AMM 
Task 25-91-00,5-1. 
- Adjust the emergency mechanical load release control assembly as par AMM Task 25-91-00,5-2. 


2.B.4. Final steps 


- Glose the sida hold doors. 
- Install the lower fairings. 
- Reinstall the LH pilot's seat. 
- Disconnect ail the electrical power supplies as par MTG Work Gard 20.07.03.406. 


2.0. IDENTIFICATION 


Record compliance with Revision 0 
of this Service Bulletin in the aircraft documents. 


Record embodiment of the following modifications in the Aircraft Individual Inspection Log Book (or R.I.G.). 
- OP2914 Issue 1. 
- OP3630 Issue 1. 


2.D. OPERATING AND MAINTENANCE INSTRUCTIONS 


2.0.1. Operating instructions 


Refer to the Flight Manual (FLM): Supplément 9 Ghapter 15. 


2.0.2. Maintenance instructions 


- Perform a functional test of the load release control assembly every 7 days as par AMM Task 25-91-00,5-1. 
- In salt-laden atmosphère, check and lubricate the load release control assembly every 30 months as par 
GMM Task 25-89-06. 
- Gheck and lubricate the load release control assembly every 3 years as par GMM Task 25-89-06. 
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HOLD FLOOR DATU 
CABIN FLOOR OATUM 
Z-2600 


Détail 2 Figure 5 


Détail 5 


X 845 
X1320 
X1790 
X2700 


Y-150 


400LHSkto 
Y_-400 
Y ii7Û 


Y 730 


Figure 3 


Détail 2 Figure 2 
Détail 1 


X1639 
15 
6 


X1790 
X 1753 
DETAIL 1 


DEJA L 2 


R 12.5 


DETAILS 


DETAIL 4 


DETAILS 


22 
, 12 


Figure 1 
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DETAIL 2 


X2700 


SECTION 
B-B 


X 1790.15 
\144- 
Y-400 
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Figure 2 
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Y 450 


Y 300 
Y 245 


FWD. 


Y 300 


\ Y 415 
jâT (i;4 


X3860 
X3638 


X3345 
X3160 


150 mm 


95 mm 


20 mm 


MAXIMALE 
BETRIEBSLAST : 1160 Kg 


CHARGE MAXI 
D'UTILISATION :1160 Kg 


MAXIMUM OPERATING 
LOAO : 2557 Lbs 


SECTION 


Figure 3 
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DETAIL 2 
DETAIL 1 
DETAILS 
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50 
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DETAIL 3 


SECTION 
B B 


56 
550^ 
70 
DETA L 4 


Figure 4 
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Figure 6 
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3. 
MATERIAL INFORMATION 


3.A. MATERIAL: COST - AVAILABILITY 


For ail information, contact ttie Customer Support Sales Department. 


3.B. INFORMATION CONCERNING INDUSTRIAL SUPPORT 


Not applicable. 


3.C. MATERIAL REQUIRED FOR EACH AIRCRAFT, ENGINE / COMPONENTS 


3.0.1. Kit or component(s) to be ordered 


3.C. 1.a. Cargo Swing (Fixed Parts) OP2914 


New P/N (MPN) 
Qty 
Item 
Key Word 
Former P/N 
Instructions 
Disposition 


350A82-8036-0071 
Kit comorisina: 


AS22-24 
1 
1 
Cable assy, load release control 
350A86-1051-00 
1 
2 
Support assy 
350A86-4000-26 
1 
3 
Plate, reinforcement 
350A86-4000-27 
1 
4 
Support, clamp 
350A86-1043-29 
2 
5 
Gusset, retraction 
ASNA0021-21G06 
2 
6 
Clamp 
22125BC050012L 
1 
7 
Boit 
23111AG050LE 
12 
8 
Wastier 
ASN52320BH050N 
5 
9 
Nut 
21215DC3206J 
10 
10 
Rivet 
22125BC050022L 
4 
11 
Boit 
DHS751-160.14 
1 
12 
Grommet 
21217AD3210LE 
3 
14 
Rivet 
E0688-02 
2 
15 
Support 
E0043-6C0 
6 
16 
Clamp 
DHS751-160.58 
2 
17 
Grommet 
ASNA0078E4Q4 
4 
18 
Rivet 
84904T075 
1m 
19 
Strip 
DHS285-111.01 
1m 
20 
Strip, non-slip 
04910 
2 
21 
Clamp 
22208BC040012L 
2 
24 
Boit, hexagonal head 
ASN52320BH040N 
4 
25 
Lock-nut, hexagonal 
23111AG040LE 
4 
26 
Washer, plain 
22272BC040012L 
2 
27 
Boit, raised head 
DHS713-125.01 
1 
28 
Support 
100CC01A 
1 
29 
Contactor, unipolar 
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New P/N (MPN) 
Qty 
Item 
Key Word 


VG95343T05A004A 
2m 
30 
Sheath 
DHS443-700.04 
2 
31 
Insert. HIGRID 55 PCF 
350A63-2517-20 
Réf. 
32 
Support, connecter 
341A66-1166-01 
1 
33 
Cap assy 
22272BC030010L 
4 
34 
Boit 
23111AG030LE 
5 
35 
Washer 
ASN52320BH030N 
5 
36 
Nut 
350A63-2566-02 
1 
39 
Support, bottom 
350A63-2566-03 
1 
40 
Support, top 
350A63-2566-20 
1 
41 
Support 
350A63-3008-00 
1 
42 
Box. support. Sling load indicator 
22208BC050012L 
2 
43 
Screw 
350A63-2513-01AA 
1 
44 
Flarness. 1160 kg sling 
A0164TK050S012X 
2 
45 
Screw 
NAS1919C04S02U 
8 
47 
Rivet 
ABM2S-AT-0 
3 
48 
Support 
704A41817010 
1 
49 
Indicator. sling load 
6795703800 
1 
50 
Bridge 
22273CE040018 
4 
51 
Screw 
163088-1 
2 
52 
Contact 
EN6049-003-02-5 
2m 
53 
Sheath 
22272BC030008L 
1 
54 
Boit 
350A63-3007-20 
1 
55 
Plate, reinforcement 
ASNA0078A402 
8 
56 
Rivet 
DHS811-251.20 
1 
57 
Label 
350A00-0122-62 
1 
58 
Label 
DHS775-160.42 
1 
60 
Body, pushbutton 
EN2240-6839 
4 
61 
Lamp 
DHS775-240.22 
1 
62 
Light 
350A61-1726-51 
1 
63 
Label 
350A61-1726-91 
1 
64 
Label 
HA23-16U 
1 
65 
Fuse 
HA21-2U5 
1 
66 
Fuse 
EOO43-2C0 
20 
67 
Clamp 
E0043-3CO 
20 
68 
Clamp 
E0541-12 
4 
69 
Extension 
207845-1 
1 
70 
Connecter 
350A63-2567-060 
6 
103 
Labels, set of 


Former P/N 
Instructions 
Disposition 
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3.0.1.b. Installation of reinforœd cradies OP3630 


New P/N (MPN) 
Qty 
Item 
Key Word 
Former P/N 
Instructions 
Disposition 


350A82-8037-0071 
Kit comprisinq: 
f 
350A21-1068-05 
1 
23111AG080LE 
40 
22201BG080006L 
14 
ASN52320BH080N 
22 
22201BC080012L 
4 
350A21-1069-05 
1 
22201BC08001 IL 
4 
350A21-1390-00 
2 
23142AG060LE 
2 
22733BC080010M 
2 
ASN52320BH060N 
2 
23118AG080LE 
2 


.I 
71 Beam assy, fwd, tank support 
72 Washer 
73 Boit 
74 Nut 
75 Boit 
76 Beam assy, aft, tank support 
77 Boit 
78 Strut assy, Cargo Swing 
79 Washer 
80 Boit 
81 
Nut 
82 Washer 


3.C.2. Material to t)e ordered separately 


New P/N (MPN) 
Qty 
Item 
Key Word 
Former P/N 
Instructions 
Disposition 


DHS268-112.20 
AR 
13 
Mix 
DHS171-141.20 
AR 
22 
Adhesive 
MASTINOX 6856 K 
AR 
23 
Mastinox sealant 
VERNELEC43022 
AR 
37 
Varnish 
VASELINE-50855 
AR 
38 
Petrolatum 
ECS6046-1091 
AR 
46 
Sealing compound 


3.0.3. Material delivred by the customer 


Not applicable. 


3.0.4. Tooling 


New P/N 
Qty Item 
Key Word 
Former P/N 
Instructions 
Disposition 


4101821040300 
1 
59 Electrical connector marking tool 
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3.D. MATERIAL REQUIRED FOR EACH SPARE PART 


3.D.1. Kit to be ordered 


Not applicable. 


3.E. RE-IDENTIFIED PARTS 


Not applicable. 


3.F. TOOLING: COST - AVAILABILITY 


For ail information, contact the Customer Support Sales Department. 
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3.G. PROCUREMENT CONDITIONS 


Order the required quantity 


from 


EUROCOPTER 
Etablissement de Marignane 
Direction VENTES Service Client 
S.V. 
13725 MARIGNANE CEDEX 
FRANCE 


NOTE 


On the purchase order, please specify the mode of transport, 
the destination and the sériai numbers ofthe aircraft to be 


modified. 
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4. 
APPENDIX 


Net applicable. 


SERVICE BULLETIN EC130 
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IMPORTANT NOTE : 
Printed from EUROCOPTER DVD 'OPEN 350' 
: 
042 (2013-04-04) Revision. 
(Information may be updated beyond (bat date, do not keep this printout). 
Standard Practices Manual 
® 
EUROCOPTER 


STANDARD PRACTICES MANUAL ALL 


Joining 


103. Material identification for screws and nuts 


A. PARTS NUMBERS FOR THREADED FASTENERS 


Refer to the parts list in the relevant manual (IPC, MRV, etc.) to find the part number of the 


desired screw or nut. 


B. COMPOSITION OF THE PART NUMBER 


Example of P/N a screw : 


22125 
Basic part number 


BC 
MATERIAL CODE (as per NFL 09-752) 


040 
Diameter (mm) 


020 
Length (mm) 


L 
Surface treatment code (as per NFL 09-753) 


In this example, the material code is defined by the letters "80" 


MARKiNG 


The two letters defining the material code shall be marked on screw heads whenever 
possible. 


If this is not possible (small screws, nuts) parts may be marked collectively rather than 
individually. Place screws in sealed bags or string nuts together. Mark the part numljer on the 
bags (or on a label inside transparent bags), or on a métal tag attached to the items. 


iDENTIFiCATiON CHARTS FOR COMMON MATERIALS 


Low-alloy steels 


FRENCH AFNOR 
STANDARD 
TENSILE STRENGTH (MPa) 
MATERIAL CODE 


15CDV6 
Rm 1030/1180 
BG 


25 CD 4 
BB 
25 CD 4S 
Rm 640/830 
AF 
Rm 880/1080 
BD (1) 


Rm 1220/1370 
BL 
28 CDV 5 
Rm 830/980 
BJ 


30 NCD 16 
Rm 1080/1230 
BE 
Rm 1180/1330 
BX 
35 CD 4 
Rm 1080/1280 
BE 
Rm 1420/1570 
BH 
35 CD 4 S 
BF 


35 NC6 
Rm 580/670 
BA 
Rm 880/1080 
BC 
35 NCD 16 
Rm 880/1080 
BK 
Rm 1230/1380 
BV 
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IMPORTANT NOTE : 
Printed from EUROCOPTER DVD 'OPEN 350' : 
042 (2013-04-04) Revision. 
(Infonnation may be updated beyond that date, do not keep this printout). 
Standard Practices Manual 
® 
EUROCOPTER 


STANDARD PRACTICES MANUAL ALL 


FRENCH AFNOR 
STANDARD 
TENSILE STRENGTH (MPa) 
MATERIAL CODE 


E 40 CDV 20 
Rm 1550/1800 
es 
Rm > 1800 
BW 


45 S 7 
- 45 S 8 
BR 
45 SCD 6 
FJ 


100 G 6 
KD 


(1) BC for nuts with plastic iocking rings 


(b) Carbon steels 


FRENCH AFNOR STANDARD 
TENSILE STRENGTH (MPa) 
MATERIAL CODE 


A 33 
Rm 320/390 
AA 
E 24 (ex A 37) 
Rm 360/440 
AC 


A 50 
Rm 490/580 
AE 
XC10-XC12 
Rm 300/450 
AD 


XC 18 S 
Rm 410/490 
XC 32 
Rm 550/630 
AE 
XC 38 
Rm 680/840 
AF 
Rm 580/670 
AG 
XC55 
EK 
XC 65 
Rm > 830 
AJ 
Rm > 1570 
AK 


XC75 
AM 
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Jeff Clarke 


From: Jim Tinson, Wings Engineering Ltd. [jim@wingsengineering.ca] 


Sent: 
June 25, 2015 4;21 PM 


To: 
'Jeff Clarke' 


Subject: CRI002; Airbus Heiicopters EC130B4 and AS350/355 Bike Racks 


Hi Jeff, 


A few comments wrt to CP1002-0-llMay2015 for your considération. 


1. 7.2.2, b, 
Can you please provide an expanded description for the VXP analyzer and plans? i.e.; Honeywell? VXP 
model number XXX, display, data bucket, using XXX sensor/pick-ups, owner/operators' manual number, 
used by Airbus ??, pick-up locations iaw ??? Etc. 
and/or 
Lç» 
Note that the applicable test procédure will détail the extent of the VA pass/fail plans which will include 
running a baseline spectrum for comparison? 
Notes for Airbus spectrum/limits/locations? 


2. 7.2.3, a and 7.10 
a anc/.iu 
y 


Please note the aircraft type for the respective FTPs. 


3. 7.10, CP1002 Checklists 
Please note Appendix A - 
AS350/355 


Please include Appendix B - 
EC130B4 


4. Appendix A and as applicable to Appendix B 
27.307 Analysis 
^ 
• 
per ER1002.XX??? Please include the applicable report number for ail analysis refernces. 


27.S61(c), "Side mounted bike rack/s are not located...." 
• 
Please add a report reference where the report needs to explain how/why a deflected rack with 
and \«ithout bike/s will not impede egress or penetrate the cabin. ^ 
27.601 Design is conventional?' 
^ 
27.787 Bike rack has positive locks? 
• 
Please add a report reference where the report needs to explain how the locking mechanism 
Works, it's strength wrt to wear, débris, oil, grease and tolérances and ICA instructions wrt 


maintaining/testing the required clamp-up fit. 
27.807 Statement in report 
• 
What report and what report #? 


Cheers, 


Jim Tinson FEC, PEng, DAR 
T/F; 604.274.5647, G: 604.418.6955 
WingsEngineering.ca 


From: Jeff Clarke [mailto:jeff(5)aerodesign.ca] 


Sent: May-15-15 10:54 AM 
To: robert.metz(S)tc.gc.ca 
Ce: jorge.canal@tc.gc.ca; 'Jim Tinson, Wings Engineering Ltd.' 


29/06/2015 
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ADDITIONAL SUPPLY M AN UAL 


ALUMINIUM ALLOY SEMI - FINISHED PRODUCTS 


SHEET 


THICKNES 
WEIGHT 


kg/cm2 


DIMENSIONS 


WIDTH 
LENGTH 


800 
1000 
1250 
2000 
2500 


0,3 
X 
X 
0.4 
1,12 
X 
X 
X 
X 
0,5 
1,40 
X 
X 
X 
0,6 
1,68 
X 
X 
0,7 
1,96 
X 
X 
0,8 
2,24 
X 
Y 
0,9 
2,52 
X 
A 
X 
1 
2,80 
X 
X 
1,2 
3,36 
X 
X 
1,4 
3,92 
X 
X 
1,6 
4,48 
X 
X 
1,8 
5,04 
X 
X 
2 
5,60 
X 
X 
2,5 
7,00 
X 
X 
3 
8,40 
X 
X 
3,2 
8,96 
X 
X 
3,5 
9,80 
X 
X 
4 
11,20 
X 
X 
5 
14,00 
6 
16,80 
8 
22,40 
10 
28,00 
X 
y 
12 
33,60 
X 
X 
A 


16 
44,80 
X 
X 
X 
X 
20 
56,00 
X 
X 
25 
70,00 
X 
X 
30 
84,00 
X 
X 
32 
89,60 
X 
X 
35 
98,00 
X 
X 
40 
112,00 
X 
X 
45 
126,00 
X 
X 
50 
140,00 
X 
X 
55 
154,00 
X 
X 
60 
168,00 
X 
X 
63 
176,40 
65 
182,00 
X 
X 
70 
196,00 
90 
252,00 
100 
280,00 
120 
336,00 
140 
392,00 


DEPENDING ON STOCKS, CERTAIN SHEETS MAY BE DELIVERED 
IN ALTERNATE DIMENSIONS 


PROCUREMENT 


Every standard part shall be identified by its reference only 


Example 
Material 


Condition 


Thickness in mm 


Width X lenoth in 


Désignation 


Manufacturer NATO code 
F0210 


ALL 
04.02.00 
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CERTIFICATION PLAN 


CP1002 


AIRBUS HELICOPTERS AS350 & AS355 ALL MODELS 


AIRBUS HELICOPTERS EC130 B4 


QUICK RELEASE BICYCLE RACK INSTALLATION 


tS'fon /'Sb/C 


Prepared by: Jeff Clarke, P.Tech.(Eng.) 


Revision 1, 29 June 2015 


Aero Design Ltd. 
9888A Malaspina Road, Poweli River, BC, V8A 0G3 
— 
Phone; 604^83-2376 


Fax: 604-483-2372 
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www.aerodesign.ca 


Notice: 
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1.0 
INTRODUCTION 


This certification plan détails the means and methods of compliance for the Airworthiness 
Requirements shown on the Compliance Program Checklist (Appendix A and B). 


2.0 
DEFINITIONS 


The following abbreviations are used in this document: 
FMS - 
Flight Manual Supplément 


ICA - 
Instructions for Continued Airworthiness 


3.0 
PERSONNEL 


Applicant: Aero Design Ltd. - 
Jeff Clarke, P.Tech.(Eng.) 


Delegate: DAR304 James Tinson, P.Eng. 


Transport Canada: Michael Chan, Pacific Région 
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4.0 
PROJECT DESCRIPTION 


There has been increased interest from helicopter operators to support heli-biking excursions as 
part of their offerings. Currently, the opération requires the ioading of many bikes into a cargo 
net and slinging the bikes up the mountain, unioading the bikes, then returning to pick up the 
riders to carry them up the mountain. This opération, while workable, is not idéal for a number 
of reasons; at a minimum 2 flights are required for each excursion driving time and costs up; it 
requires the attachment/removal of the cargo net and long-line between each trip; the bikes can 
be quite expensive and Ioading in a cargo net allows the bikes to rub and scratch against one 
another causing damage. 


The Quick Release Bicycle Rack is installed on the helicopter using the Mounting Provisions 
supplied for use with the Quick Release Cargo Basket. The rack can support up to 3 bikes and 
can be installed on both sides of the helicopter for a total of 6. The maximum load per bike is 50 
Ibs (23 kg). The rack itself consists of 3 parallel tracks made of an aluminum extrusion used for 
cabin steps, with stainless steel tubing frames to secure the bicycles. The tube frames can 
accommodate tires from 26" - 29" (660 - 737 mm) diameter and up to 4" (100 mm) wide, 
standard sizes for mountain and downhill biking. The aft tube frame is fixed in position; the 
forward frame slides to allow for a tight fit on the range of tire and frame sizes. The forward 
frame locks to the track with a cam action that puts pressure aft and down on the tire to secure 
the bicycle tightiy into the frame. The cam action will aiso secure the forward frame from 
moving when there is no bike on the rack. 


The AS350 and EC130 configurations use many common components. The primary différence 
is the location of the mounting provisions. On the EC130 the inboard rail extends forward to the 
mounting provision, which provides for a cabin access step with the bike rack installed. 


Figure 4.0.1 - 
AS350 Quick Release Bicycle Rack Installation 
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Figure 4.0.2 - 
EC130 Quick Release Bicycle Rack Installation 
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5.0 
BASIS OF CERTIFICATION 


5.1 
Type Certificates 


Modal: Airbus Helicopters AS350 D, B, BA, B1, B2, B3; EC130 B4 


TCDS: 
• 
TCCA: 
H-83 Issue 22 
• 
FAA: 
H9EU Revision 23 
• 
EASA: 
R.008 Issue 8 


Note: This installation may not be applicable to the EC130 T2 due to différences in the aft fuel 
cell support structure related to the crashworthy fuel cell. 


Model: Airbus Helicopters AS355 E, F, F1, F2, N, NP 


TCDS: 
• 
TCCA: 
H-87 Issue 9 
• 
FAA: 
H11 EU Revision 10 
• 
EASA: 
R.146 Issue 2 


5.2 
TCCA Basis of Certification 


5.2.1 
AS350 - 
TCDS H-83, Issue 22 


The certification basis is as follows (AS350B3, most recent): 
FAR 27 effective February 1, 1965 including Amdts 27-1 through 27-10. 
DGAC Spécial Conditions notified by DGAC letter 971726 dated April 3, 1997, plus TCCA 
Additional Ainvorthiness Requirement as published in Airworthiness Manual Chapter 527 
(Normal Category Rotorcraft) First Edition, July 1986: 
a) 527.1301-1 Rotorcraft Opérations After Ground Cold Soak 
b) 527.1557(c)(3) Miscellaneous Markings and Placards 
c) 527.1581 Rotorcraft Flight Manual 
d) 527.1583(h) Operating Limitations, Ambient Température 


5.2.2 
AS355 - 
TCDS H-87, Issue 9 


The certification basis is as follows (AS355NP, most recent): 
1) FAR 27 Amendment 20, dated March 26,1984, (such as modified by CTC 27) plus the 
following paragraphs of Amendment 21, dated December 6,1984: 


27.21, 27.45, 27.71, 27.79, 27.143, 27.151, 27.161, 27.173, 27.175, 27.177, 27.672, 27.673, 
27.729, 27.735, 27.779, 27.807, 27.1329, 27.1413, 27.1519, 27.1525, 27.1555, 27.1585, 
27.1587; Plus FAR 27 amendment 23, paragraph 27.923. 


2) In support of Category A opérations, the following FAR paragraphs (CRI A-3): 
AmdtO: 29.953(a); 29.1187(e); 29.1201 
Amdt3: 29.1191(a)(l) 
Amdt13: 29.1197 
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Amdt 14: 29.1309(b) (2)(i) and (d) 
Amdt17: 29.1195(a) and (d) 
Amdt 24: 29.45(a) and (b)(2): 29.1331 (b) 
Amdt 26: 29.901 (c); 29.908(a); 29.1027(a): 29.1045(a)(l) (b) (c) (d) and (f); 29.1047(a): 
29.1181(a): 29.1189(c); 29.1193(e) 
Amdt 30: 29.861 (a) 
Amdt 36: 29.903(b)(c) and (e) 
Amdt 39: 29.49(a): 29.51; 29.53; 29.55; 29.60; 29.61; 29.64; 29.65(a); 29.75; 29.79; 
29.87(a) 
Amdt 40: 29.917(c)(1) - Rotor drive System: Design; 29.1305(b) 
Amdt 44: 29.59; 29.62; 29.67(a); 29.77; 29.81; 29.85; 29.1323(c)(1); 29.1587(a) 


3) Spécial Conditions: 


a) Limit pilot forces, engine air intake protection against 2 Ib bird and bail ingestion and 
the engine governing System as documented in DGAC letter No. 54408 dated October 
21, 1988. 


b) Protection against the effects of High Intensity Radiated Fields (CRI F-1). 
4) Equivalent Safety Findings: Powerplant instrument markings (CRI F-4). 
5) Environmental Standards: 


a) Noise: CS36 (Provisions of Chapter 8 of ICAO Annex 16, Volume I, Part 11); 


b) Fuel Venting: CS-34 (Provisions of Chapter 11 of ICAO Annex 16, Volume 11, Part 
11) 
6) Additional Airworthiness Requirements (AARs) Canadian Airworthiness Manual, Chapter 527 
(Normal Category Rotorcraft): 
a) 527.1093(b)(l)(ii) and (iii) Induction System Icing Protection 


b) 527.1301-1 Rotorcraft Opérations After Ground Cold Soak 


c) 527.1557(0) (3) Miscellaneous Markings and Placards 
d) 527.1583(h) Ambient Température Limitation 


5.2.3 
EC130 B4 - 
TCDS H-83, Issue 22 


The following Certification Basis has been accepted as équivalent to the Ainworthiness Manual 
Chapter 527 at Change 3 
dated January 3, 1994: 


a) JAR 27 First Issue dated September 6, 1993 with orange paper amendment 27/98/1 
effective February 16, 1998. 


b) JAA Spécial Condition on High Intensity Radiated Field. 


c) Exemption for Rear Bench Seat regarding JAR 27-562 and JAR 27-785(a),(b),(j) and for 
Fuel Systems regarding JAR 27.952(a),(c),(d),(f),(g). 


d) Equivalent Safety Findings on Main Gearbox Oil Filter By Pass and Powerplant 
Instrument Markings. 


e) Provisions of ICAO Annex 16, Volume I, Third Edition, Amendment 5, Chapter 8. 


f) Fuel Discharge as per ICAO Second Edition dated July 1993 Annex 16, Volume 2, 2nd 


Part. 
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g) In addition the following Transport Canada Additional Airworthiness Requirements as 
published in the Canadian Airworthiness Manual, Chapter 527, Change 3 dated January 
3. 1994: 


i) 527.1093 (b)(l) Engine Opération in Snow 


ii) 527.1301-1 Rotorcraft Opérations After Ground Cold Soak 


iii) 527.1557(c)(3) Miscelianeous Markings and Placards 
iv) 527.1581 (e),(^ Rotorcraft Flight Manual 
v) 527.1583(h) Operating Limitations, Ambient Température 
AWM 516, Aircraft Emissions: Subchapter A for Aircraft Noise (this refers to International Civil 
Aviation Organization (ICAO) Annex 16, Volume I) and Subchapter B for Prévention of Vented 
Fuel (this refers to ICAO Annex 16, Volume II, Part 11). 


Arriel2B1 engine -Third Edition/Arndt 5, Chapter 8 


5.3 
Equivalency of Canadian to FAA Basis of Certification 


This section addresses the FAA basis of certification for which this approval may be familiarized 
following issue of the Canadian approval. 


5.3.1 
AS350 - TCDS H9EU, Revision 23 


The Canadian basis of certification defined on TCDS H-83 is the same as the FAA basis of 


certification defined on TCDS H9EU. 


5.3.2 
AS355 - TCDS H11 EU, Revision 10 


The Canadian basis of certification defined on TCDS H-87 is the same as the FAA basis of 


certification defined on TCDS H11EU. 


5.3.3 
EC130 84 - TCDS H9EU, Revision 23 


14 CFR 21.29 and part 27 Amendment 27-1 through Amendment 27-32, except 14 CFR 27.952 


is not adopted. 


14 CFR 36 Appendix H through Amendment 20. 


Spécial Condition 27-009-SC for HIRF. 


Equivalent Level of Safety Findings 


-14 CFR 27.1549(b) Powerplant Instrument Markings 


-14 CFR 27.1027(b)(2) Main Gearbox Oil Filter Bypass 


The Canadian basis of certification defined on TCDS H-83 is équivalent to the FAA basis of 


certification defined on TCDS H9EU. 
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5.4 
Equivalency of Canadian to EASA Basis of Certification 


This section addresses the EASA basis of certification for whicfi this approval may be 
familiarized foliowing issue of the Canadian approval. 


5.4.1 
AS350 - TCDS R.008, Issue 8 


The Canadian basis of certification defined on TCDS H-83 is the same as the EASA basis of 


certification defined on TCDS R.008. 


5.4.2 
AS355 - TCDS R.146, Issue 2 


The Canadian basis of certification defined on TCDS H-87 is the same as the EASA basis of 


certification defined on TCDS R.146. 


5.4.3 
EC130 84 - 
TCDS R.008, Issue 8 


JAR 27 first issue dated September 6, 1993, and orange paper amendment 27/98/1 effective 
February 16,1998. 


Exemption for Rear Bench Seat regarding JAR 27-562 and JAR 27-785(a),(b),G) and for Fuel 
Systems regarding JAR 27952(a),(c),(d),(f),(g). 


Equivalent Safety Findings on Main Gearbox Oil Filter By Pass and Powerplant Instrument 
Markings. 


The Canadian basis of certification defined on TCDS H-83 is équivalent to the EASA basis of 
certification defined on TCDS R.008, as stated on TCDS H-83. 


5.5 
This Modification 


The basis of certification for this modification has been considered in accordance with CAR 
521.158 - Standards of Airworthiness, SI 521-004 and SI 521-005, and AC 500-16. The 
Changed Product Ruie Décision Record, CPR-DR1002, Rev. 0 (Appendix C), documents the 
foliowing findings with regards to this modification: 
• 
this modification is not substantial 
• 
the latest standards will not be used 
• 
this change is not significant 
• 
the basis of certification for this modification remains the same as the original basis of 


certification for the aircraft as defined in the TCDS. 


The FAA basis of certification is more clearly written and has better control over previous 
revisions to the FARs, therefore it is proposed to use the FAA basis of certification for this 
Project. 
The Canadian Additional Airworthiness Requirements, as applicable, are addressed as shown 
below: 


a) 527.1093 (b)(l) Engine Opération in Snow 
b) 527.1301-1 Rotorcraft Opérations After Ground Cold Soak 
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c) 527.1557(c)(3) Miscellaneous Markings and Placards 
d) 527.1581 (f) Rotorcraft Flight Manual 
e) 527.1583(h) Operating Limitations, Ambient Température 
f) 527.1581 (f) Rotorcraft Flight Manual 


This installation introduces no changes from Type Approved configuration for the above 
paragraphs. 


g) 527.1581 (e) Rotorcraft Flight Manual 


This installation includes metric units as required by 527.1581 (e). 
(Note this paragraph has been removed from the standards at Change 527-4.) 


Please indicate agreement that the basis of certification for this project shall be to the FARs as 
defined on the FAA TCDS H9EU / H11EU as applicable by signing below, or providing said 
agreement via email. 


For Transport Canada Civil Aviation 
Date 


6.0 
APPLICABILITY OF AIRWORTHINESS DIRECTIVES 


Airworthiness Directives applicable to the Airbus Helicopters AS350 and AS355 were reviewed 
on 29 April 2015, and none were found to be affected by this project. 


Airworthiness Directives applicable to the Airbus Helicopters EC130 B4 were reviewed on 29 
April 2015, and none were found to be affected by this project. 
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7.0 
CERTIFICATION PLAN 


The certification plan and compiiance checklists (Appendix A and B) use the FAR paragraphe 
as they either form the basis of certification or have been determined to be équivalent to the 
Canadien basis of certification for each model, referto section 5.5. 


FAR 27 Subpart B - Flight 


7.1 
27.29 - 
Empty Weight and Corresponding C of G 


7.1.1 
Means of Compiiance 


a) Review, calculate and inspect 


7.1.2 
Method of Compiiance 


a) Weight and balance information required to compute the aircraft empty weight and 
corresponding C of G with the bicycle rack installed is provided on the installation 
drawing as well as in the Instructions for Continued Airworthiness. 


7.1.3 
Compiiance Documents, Data and Testing 


a) Installation drawings: 100201, 100202 


b) Instructions for Continued Ainworthiness ICA1002.91 Revision 0 


7.1.4 
Level of Délégation 


Finding of compiiance to FAR 27.29 delegated. 


7.1.5 
Level of Involvement / Service 


None 


7.2 
27.45, .51, .65, .71, .73, .75, .141, .143, .171, .173, .175, .177, .241, .251 - 
Flight Requirements, and 27.547 - 
Main Rotor Structure (Mast Bending) 


7.2.1 
Means of Compiiance 


a) Test 


7.2.2 
Method of Compiiance 


a) Company flight test to ensure installation does not produce excessive vibration and 
détermine the handiing qualities of the aircraft are adéquate prier to TCCA flight test, 
in accordance with Flight test plan and report FTP1002.03 (AS350/AS355) and 
FTP1002.07 (EC130B4). 


b) Vibrations on test aircraft configurations to be compared to unmodified aircraft using 
vibration analysis equipment. 
Flight test plan and report FTP 1002.03 
(AS350/AS355) and FTP1002.07 (EC130 B4) as applicable will détail the extent of 
the vibration analysis pass/fail criteria and a baseline spectrum will be included for 
comparison. 


c) Comprehensive TCCA flight tests to détermine flight characteristics and limitations. 
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7.2.3 
Compliance Documents, Data and Testing 


a) Flight test plan and report FTP1002.03 (AS350/AS355), FTP1002.07 (EC130 B4). 


b) Flight test report prepared by TCCA flight test pilot 


7.2.4 
Levai of Délégation 


Not delegated 


7.2.5 
Levai of Involvement / Service 


a) TCCA to accept flight test plan FTP1002.03 and FTP1002.07. 


b) TCCA Flight test 
c) Finding of compliance for flight requirements paragraphe 


Subpart 0 
- 
Strength Requirements 


7.3 
27.301, .303, .305, .307, .337, .625 - 
Strength Requirements 


7.3.1 
Means of Compliance 


a) Analysis 


b) Test 


7.3.2 
Method of Compliance 


a) Analysis to détermina applied loads 


b) Analysis and load tests to show proof of compliance 


7.3.3 
Compliance Documents, Data and Testing 


a) Engineering Reports: ER1002.01, ER1002.05 


b) Load Test Reports: TRI002.02, TRI002.06 


7.3.4 
Level of Délégation 


a) Finding of compliance to FAR 27.301, .303, .305, .307, .337, .561 delegated. 


7.3.5 
Level of Involvement I Service 


a) TCCA to accept air drag loads in ER1002.01, ER1002.05 
b) TCCA to accept load test plans TRI 002.02, TRI 002.06 


Subpart D - 
Design and Construction 


7.4 
27.601, .603, .605, .609, .611 - 
Design Requirements 


7.4.1 
Means of Compliance 


a) Review and inspect 


b) Functional tests 
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7.4.2 
Method of Compliance 


a) Spécifications on fabrication drawings 


b) 27.601 (a); This design does not include design features or détails that experience 
bas shown to be hazardous or unreliable. 


c) 27.601 (b); Suitabiiity of the movable section for locking the bicycles in place will be 
demonstrated by test. 


7.4.3 
Compliance Documents, Data and Testing 


a) Fabrication drawings 


b) Functional test performed in TRI 002.06 (EC130 B4); 


c) Reference to test performed TRI002.06 in TRI 002.02 (AS350/AS355) 


7.4.4 
Level of Délégation 


a) Finding of compliance to FAR 27.601, .603, .605, .609, .611 delegated. 


7.4.5 
Level of Involvement / Service 


None. 


7.5 
27.613 - 
Matériel Requirements 


7.5.1 
Means of Compliance 


a) Analysis 


7.5.2 
Method of Compliance 


a) Strength properties in accordance with material spécifications and AR-MMPDS-OI as 
applicable 


7.5.3 
Compliance Documents, Data and Testing 


a) Fabrication drawings 


7.5.4 
Level of Délégation 


a) Finding of compliance to FAR 27.613 delegated. 


7.5.5 
Level of Involvement / Service 


None. 


7.6 
27.783, .807 - 
Doors / Emergency Exits 


7.6.1 
Means of Compliance 


a) Review and inspect. 


7.6.2 
Method of Compliance 


a) Statement in ER1002.01 (AS350/AS355) and ER1002.05 (EC130 B4) regarding 
access to cabin doors. 
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7.6.3 
Compliance Documents, Data and Testing 


a) Engineering Reports ER1002.01 (AS350/AS355) and ER1002.05 (EC130 B4) 


7.6.4 
Level of Délégation 


a) Finding of compliance to FAR 27.807 delegated. 


7.6.5 
Level of Involvement / Service 


a) Finding of compliance to FAR 27.783. 


7.7 
27.787 - 
Cargo Compartments 


7.7.1 
Means of Compliance 


a) Review and inspect. 


b) Analysis 


7.7.2 
Method of Compliance 


a) Analysis in ER1002.01 (AS350/AS355) and ER1002.05 (EC130 B4) uses load 
factors specified in FAR 27.301 thru 27.337 


b) Statement in ER1002.01 and ER1002.05 regarding locking mechanism 


c) Statement in ER1002.01 and ER1002.05 regarding access to escape facilities 


7.7.3 
Compliance Documents, Data and Testing 


a) Engineering Report ER1002.01 (AS350/AS355) 


b) Engineering Report ER1002.05 (EC130 B4) 


7.7.4 
Level of Délégation 


a) Finding of compliance to FAR 27.787 delegated. 


7.7.5 
Level of Involvement / Service 


None. 


7.8 
27.865 - 
External Loads 


The bicycle rack installation is clearly a Class A rotorcraft external load (non-jettisonable, not 
extending below the landing gear). FAR 27.865 is not used for the bicycle rack installation 
because the operating ruies for external loads in the FAA system, Part 133, specifically preclude 
the carriage of passengers during external loads opérations. TCCA permits the carrying of 
passengers with external loads in CAR 703.25 - 
Air Taxi Opérations, External Loads, when the 
external load installation is approved by a supplemental type certificate. 
To prevent classification as a Class A external load in the FAA system and the requirement to 
operate under Part 133, the bicycle rack is considered a cargo compartment and uses the loads 
specified in FAR 27.787, which are higher than the 2.5g maximum vertical load factor specified 


in 27.865. 
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Subpart G - 
Operating Limitiations and Information 


7.9 
27.1505, .1525, .1581, .1583(c), .1585, .1587 


7.9.1 
Means of Compllance 


a) Test 


b) Flight Manual Supplément 


7.9.2 
Method of Compllance 


a) TCCA flight test to détermine limitations 


b) Flight Manual Supplément provided which includes operating limitations, operating 
procédures, performance information and loading information. 


7.9.3 
Compllance Documents, Data and Testing 


a) Flight Manual Supplément FMS1002.91 (AS350/AS355) 


b) Flight Manual Supplément FMS1002.92 (EC130 B4) 


7.9.4 
Level of Délégation 


None 


7.9.5 
Level of Involvement / Service 


a) TCCA to approve FMS1002.91, FMS1002.92 


b) Finding of compllance to FAR 27.1505, .1525, .1581, .1583(c), .1585, .1587 


7.10 27.1557 - 
Markings and Placards 


7.10.1 
Means of Compllance 


a) Placard provided 


7.10.2 
Method of Compllance 


a) Placard spécifiés loading limitations 


7.10.3 
Compllance Documents, Data and Testing 


a) Fabrication drawings 


7.10.4 
Level of Délégation 


a) Finding of compllance to FAR 27.1557 delegated. 


7.10.5 
Level of Involvement / Service 


None. 
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7.11 27.1529-ICA 


7.11.1 
Means of Compliance 


a) Instructions for Continued Airworthiness provided 


7.11.2 
Method of Compliance 


a) Instructions for Continued Airworthiness are prepared in accordance with FAR 27 
Appendix A 


7.11.3 
Compliance Documents, Data and Testing 


c) Instructions for Continued Airworthiness ICA1002.90 


7.11.4 
Level of Délégation 


None 


7.11.5 
Level of Involvement / Service 


a) TCCA to accept ICA1002.90 


b) Finding of compliance to FAR 27.1529 
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7.12 Schedule 


The following schedule is proposed and will be updated as items are changed or completed. 


Proposée! target completion date; 01 June 2015 


7.12.1 
Airbus Helicopters AS3501AS355 


Item 
Deliverable 
TCCA Level of 
Invoivement / Service 
Submission 


Date 
(proposed) 


Approval / 


Acceptance 


(initial) 


Date 


Flight test plan 


(Section 7.3.5) 


FTP1002.03 Accept test plan 


Flight test report 


(Section 7.3.5) 


FTP1002.03 Accept results 


TCCA Flight test 


(Section 7.3.5) 


Report 
Flight test by TCCA pilot 
N/A 


Engineering Report 
- 
Air Drag Loads 


(Section 7.4.5) 


ER1002.01 
Accept air drag loads 


Load test report 


(Section 7.4.5) 


TRI 002.02 
Accept test plan 


Engineering Report 
(Section 7.7.5) 
ER1002.01 
Finding of compliance to 
CAR 27.783 


Flight Manual 
Supplément 


(Section 7.9.5) 


FMS1002.91 Review and approval 


ICA 


(Section 7.11.5) 
(MSI 53) 


ICA1002.90 
Review and acceptance 


Findings of 
Compliance 


(Section 7.3.5, 7.7.5, 
7.9.5, 7.11.5) 


CP1002 


(checklist) 


Finding of compliance to 
indicated paragraphe on 
compliance program 
checklist (Appendix A) 
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7.12.2 
Airbus Helicopters EC130 B4 


Item 
Deliverable 
TCCA Levai of 
Involvement / Service 
Submission 


Date 


(proposed) 


Approval / 
Acceptance 


(initial) 


Date 


Flight test plan 


(Section 7.3.5) 


FTP1002.07 Accept test plan 


Flight test report 


(Section 7.3.5) 


FTP1002.07 Accept results 


TCCA Flight test 


(Section 7.3.5) 


Report 
Flight test by TCCA pilot 
N/A 


Engineering Report 
- 
Air Drag Loads 


(Section 7.4.5) 


ER1002.05 
Accept air drag loads 


Load test report 


(Section 7.4.5) 


TRI 002.06 
Accept test plan 


Engineering Report 
(Section 7.7.5) 
ER1002.05 
FIndIng of compllance to 
CAR 27.783 


Flight Manual 
Supplément 


(Section 7.9.5) 


FMS1002.92 Review and approval 


ICA 


(Section 7.11.5) 
(MSI 53) 


ICA1002.90 
RevIew and acceptance 


FIndIngs of 
Compllance 


(Section 7.3.5, 7.7.5, 
7.9.5, 7.11.5) 


CP1002 


(checklist) 


FInding of compllance to 
indicated paragraphe on 
compllance program 
checklist (Appendix B) 
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APPENDIXA 


COMPLIANCE PROGRAM CHECKLIST - 


AIRBUS HELICOPTERSAS350 & AS355 
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AIRWORTHINESS REQUIREMENTS COMPLIANCE PROGRAM CHECKLIST - 
AS350 & AS355 


APPLICANT: 
Aero Design Ltd. 
DATE; 29April2015 


CP1002 


9888 A Malaspina Road 
Poweil River, BC, Canada 
V8A 0G3 


CORRESPONDANCE TO: 


(If other than applicant) 


REVISION No. 1,29June2015 


MAKE: Airbus Helicopters 
MODEL: AS350 D, B, BA, B1, B2, B3; AS355 E, F, F1. F2, N, NP 


REGISTRATION: Ail Eligible 
SERIAI No.: Ail Eligible 


NATURE OF WORK 


TYPE CERTIFICATE DATA SHEET 


MODEL CERTIFICATION BASIS 


MODIFICATION CERTIFICATION BASIS 


Quick Release Bike Rack Installation 


H-83, H-87 
FAR 27, Amendment 20 plus sections of Amendment 21 (AS355 NP, most recent of AS350/AS355 models) 
Same as original basis of certification 


Airworthiness 
Requirement 
FAR 27 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT 
DAR 
Comments 


Subpart B - Flight 


27.29 
20 
Empty Weight and Corresponding C of G 
Data specified on inst'n drawing 
X 


27.45 
21 
Performance - General 
Flight Test 
X 


27.51 
20 
Takeoffdata: General 
Flight Test 
X 


27.65 
20 
Climb: AH Engines Operating 
Flight Test 
X 


27.71 
21 
Autorotation Performance 
Flight Test 
X 


27.73 


27.75 


27.141 


20 


20 


20 


Performance at Min. Operating Speed 


Landing 


Flight Characteristics - 
General 


Flight Test 


Flight Test 


Flight Test 


X 


X 


X 


Preliminary flight tests performed by Aero 
Design in accordance with Flight Test Plan 
FTP1002,03 


27.143 


27.171 


27.173 


21 


20 


21 


Controllability and Maneuverability 


Stability - 
General 


Static Longitudinal Stability 


Flight Test 


Flight Test 


Flight Test 


X 


X 


X 


Certification flight tests performed by TCCA 
test pilot 


27.175 
21 
Démonstration of Longitudinal Stability 
Flight Test 
X 


27.177 
21 
Static Directional Stability 
Flight Test 
X 


27.241 
20 
Ground Résonance 
Flight Test 
X 


27.251 
20 
Vibration 
Flight Test 
X 
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Airworthiness 
Requirement 
FAR 27 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT PAR Comments 


Subpart C - 
Strength Requirements 


27.301 
20 
Loads - 
Air Drag Loads 


27.301 
20 
Loads - 
Inertia Loads 


27.303 
20 
Factor of Safety 


27.305 
20 
Strength and Déformation 


27.307 
20 
Proof of Structure 


27.337(a) 
20 
Limit Maneuvering Load Factor 


27.547 
20 
Main Rotor Structure 


27.561 (b) 
20 
Occupant Protection 
(3) 
27.561(0) 
20 
Items ofMass 


Analysis in ER1002.01 


Compliance 
with 
27.337 


27.561 


Analysis in ER1002.01 


and 


Analysis in ER1002.01 


and Test iaw Test Plan TR1002.02 


FlightTest 


N/A 


N/A 


Statement in report ER1002.01 


X 
X 
X 


X 
Critical load factor in vertical direction. 


See comments for flight test above 


Not an item of mass inside the cabin 


Bike racks are not located above/behind the 
cabin. 


Forward deflection or faiiure of bike rack 
poses no threat to occupants of cabin. 


27.337 Maneuvering Loads are critical vertical 


loads. 


Subpart D 
I 


27.601 


27.603 


27.605 


27.609 


27.611 


27.613 


27.625 


27.783 


27.787(a) 


Design and Construction 


20 
Design 


20 
Materials 


20 
Fabrication Methods 


20 
Protection of Structure 
20 
Inspection Provisions 
20 
Material Strength Properties and Design 
Values 
20 
Fitting Factor 


20 
Doors 
20 
Cargo and Baggage Compartments 


27.787(b) 
20 
Cargo and Baggage Compartments 


Review and Inspect; functional test 


in TRI002.02 


Drawings 


Drawings 


Drawings 


Drawings 


Values used as per AR-MMPDS-01 


Analysis 


Statement in ER1002.01 


Compliance with 23.301 through 
307 


Statement in ER1002.01 


X 
Materials as specified in AR-MMPDS-01 
X 
Design is conventional. 


X 
X 
X 


Design is easy to inspect. 


X 


X 


Bike rack is located aft of cabin doors. 


X 
Bike rack has positive locks to secure bikes. 
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Airworthiness 
Requirement 
FAR 27 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT 
DAR 
Comments 


27.787(C) 
(1) 


20 
Cargo and Baggage Compartments 
Statement in ER1002.01 
X 
Cargo is external to helicopter, position will 
not restrict escape facilities 


27.807 
21 
Emergency Exits 
Statement in ER1002.01 
X 
Installation does not block doors form opening 


27.865 
20 
External Loads 
N/A - 
Statement in CP1009 


27.1387 
20 
Position Light System Dihedral Angles 
N/A - 
statement in ER1002.01 
No change from Type Approval. 


27.1401 
20 
Anticollision Light System 
N/A - 
statement in ER1002.01 
No change from Type Approval. 


Subpart G- 
Operating Limitations and information 


27.1505 
20 
Never Exceed Speed 
Flight 
Test, 
Flight 
Manual 
Supplément FMS1002.91 
X 
Vne limits to be determined by flight test 


27.1525 
21 
Kinds of Opération 
FMS1002.91 
X 
Limited to VFR only. 


27.1529 
20 
Instructions for Continued Airworthiness 
ICA Provided, ICA1002.90 
X 


27.1557(8) 
20 
Miscellaneous Markings and Placards - 
Baggage Compartments 


Placard on rack 
X 


27.1581 
20 
Rotorcraft Flight Manual - 
General 
FMS1002.91 
X 


27.1583(c) 
20 
Operating 
Limitations - Weight and 
Loading Information 
FMS1002.91 
X 


27.1585 
21 
Operating Procédures 
FMS1002.91 
X 


27.1587 
21 
Performance Information 
FMS1002.91 
X 


27.1589 
20 
Loading Information 
FMS1002.91 & Placard 
X 
Placard installed on bike rack 
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APPLICANT: 


CORRESPONDANCE TO: 


(If other than applicant) 


Aero Design Ltd. 
9888 A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


DATE: 


REVISION No. 


MAKE: 


MODEL: 


REGISTRATION: 


SERIAL No.: 


29 April 2015 


1,29June 2015 


Airbus Helicopters 


EC130 84 


Ail Ellgible 


Ail Eligible 


NATURE OFWORK 


TYPE CERTIFICATE DATA SHEET 


MODEL CERTIFICATION BASIS 


MODIFICATION CERTIFICATION BASIS 


Qulck Release Bike Rack Installation 


H-83 
AWM 527 at Change 527-3, équivalant to FAR 27 at amendment 32 
Same as original basis of certification 


Alrworthiness 
FAR 27 
Requirement 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT 
DAR 
Comments 


Subpart B - Flight 


27.29 
32 
Empty Weight and Corresponding G of G 
Data specified on inst'n drawing 
X 


27.45 
32 
Performance - General 
Flight Test 
X 


27.51 
32 
Takeoffdata: General 
Flight Test 
X 


27.65 
32 
Climb: AH Engines Operating 
Flight Test 
X 


27.71 
32 
Autorotation Performance 
Flight Test 
X 


27.75 
32 
Landing 
Flight Test 
X 
Preliminary flight tests performed by Aero 
i 
Design in accordance with Flight Test Plan 
1 
27.73 
32 
Performance at Min. Operating Speed 
Flight Test 


27.141 
32 
Flight Characteristics - 
General 
Flight Test 
X 
FTP1002.07 


27.143 
32 
Controllability and Maneuverability 
Flight Test 
X 


27.171 
32 
Stability - 
General 
Flight Test 
X 
Certification flight tests performed by TCCA 
test pilot 
27.173 
32 
Static Longitudinal Stability 
Flight Test 
X 


27.175 
32 
Démonstration of Longitudinal Stability 
Flight Test 
X 


27.177 
32 
Static Directional Stability 
Flight Test 
X 


27.241 
32 
Ground Résonance 
Flight Test 
X 


27.251 
32 
Vibration 
Flight Test 
X 
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Airw/orthiness 
FAR 27 
DAR 
Comments 
Requirement 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT 


Subpait C- 
Strength Requirements 


27.301 
32 
Loads - 
Air Drag Loads 
Analysis in ER1002.05 
X 
1 
27.301 
32 
Loads - 
Inertia Loads 
Compliance 
with 
27.337 and 
27.561 
X 


27.303 
32 
Factor of Safety 
Analysis in ER1002.05 
X 
1 
27.305 
32 
Strength and Déformation 
Analysis in ER1002.05 
X 
1 


27.307 
32 
Proof of Structure 
and Test iaw Test Plan TRI 002.06 
X 


Critical load factor in vertical direction. 
27.337(a) 
32 
Limit Maneuvering Load Factor 
X 


27.547 
32 
Main Rotor Structure 
FlightTest 
X 
See comments for flight test above 
| 


27.561 (b) 
(3) 


27.561 (c) 


32 
Occupant Protection 
N/A 
Not an item of mass inside the cabin 


32 
Items of Mass 
N/A 
Bike rack are not located above/behind the 


Statement in report ER1002.05 
cabin. 
| 


Forward deflection or failure of bike rack 
poses no threat to occupants of cabin. 


27.337 Maneuvering Loads are critical vertical 


loads. 


Subpart D- 
Design and Construction 


27.601 
32 
Design 
Review and Inspect; functional test 


in TRI002.06 
X 


27.603 
32 
Materials 
Drawings 
X 
Materials as specified in AR-MMPDS-01 


27.605 
32 
Fabrication Methods 
Drawings 
X 
Design is conventional. 


27.609 
32 
Protection of Structure 
Drawings 
X 


27.611 
32 
Inspection Provisions 
Drawings 
X 
Design is easy to inspect. 


27.613 
32 
Material Strength Properties and Design 
Values 
Values used as per AR-MMPDS-01 
X 


27.625 
32 
Fitting Factor 
Analysis 
X 


27.783 
32 
Doors 
Statement in ER1002.05 
X 
Bike rack is located aft of cabin doors. 
| 


27.787(a) 
32 
Cargo and Baggage Compartments 
Compliance with 23.301 through 
307 
X 
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Airworthiness 
Requirement 
FAR 27 
Amdt. 
Subject for Compliance or Documentary Proof 
Fomn of Substantiation 
DOT 
DAR 
Comments 


27.787(b) 
32 
Cargo and Baggage Compartments 
Design 
X 
Bike rack has positive locks to secure bikes. 


27.787(c) 
(1) 


32 
Cargo and Baggage Compartments 
Statement in ER1002.05 
X 
Cargo is external to helicopter, position will| 
not restrict escape facilities 


27.807 
32 
Emergency Exits 
Statement in ER1002.05 
X 
Instaliation does not block doors form opening 


27.865 
32 
External Loads 
N/A - 
Statement in CP1009 


27.1387 
32 
Position Light System Dihedral Angles 
N/A - 
statement in ER1002.05 
No change from Type Approval. 


27.1401 
32 
Anticollision Light System 
N/A - 
statement in ER1002.05 
No change from Type Approval. 


Subpart G -Operating Limitations and information 


27.1505 
32 
Never Exceed Speed 
Flight 
Test, 
Flight 
Manual 
Supplément FMS1002.92 
X 
Vne limits to be determined by flight test 


27.1525 
32 
Kinds of Opération 
FMS1002.92 
X 
Limited to VFR only. 


27.1529 
32 
Instructions for Continued Airworthiness 
ICA Provided, ICA1002.90 
X 


27.1557(8) 
32 
Miscellaneous Markings and Piacards - 
Baggage and Cargo Compartments 


Placard on rack 
X 


27.1581 
32 
Rotorcraft Flight Manual - 
General 
FMS1002.92 
X 


27.1583(c) 
32 
Operating 
Limitations - Weight and 
Loading Information 
FMS1002.92 
X 


27.1585 
32 
Operating Procédures 
FMS1002.92 
X 


27.1587 
32 
Performance Information 
FMS1002.92 
X 


27.1589 
32 
Loading Information 
FMS1002.92 & Placard 
X 
Placard installed on bike rack, instructions 
provided. 


AWM 527 Requirements 


527.1581 
(e) 
3 
Flight Manual - 
Metric Units 
FMS1002.92 
X 
Metric units provided 
| 
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CHANGED PRODUCT RI LE (CPR) PKCISION RECORD 


NAPA No.: 


Stcp 1: Idcntify ihc prnpcKcd chanige to 
Uk aeronaulical producl. 


(Section 4.1 of AC5(XM)16) 


The changes are detailed in the llsied docunienll s): 


Certificalion Plan CP1002. Revitioo 0. 


Note: AGI Imuc Paper rrav Hc rcquiied to troc*'dncumeni thcdcvHioiM at Step 2 and Sicpj .< ihrougti 8. and lo détail thc concliaded ccntlKUinn bail». 


S(rp 2: Is the change «ubatantial? 


(Section 4.2 of AC 3(XM)I6) 
□ Yes 


El No 


A ncw t>'pe cenificaïc is r«}uired. CPR DecUton Procex<« is CloKd 


Procccd to Stcp 3 


Step 3: Will (he Iwesi aundardb be uwil? 


( Section 4.3 of AC 5(X)-016) 
Q Y es 
H No 


Certification ha.sis to use latcst sundurdsi. Procccd lo Stcp 8. 


Procccd lo Sicp-l. 


Step 4; Group changea iMo relaled and 
unrdaied groupingc. 


(Section 4.4 of AC SfXMllh) 


Y nu may neetJ m ttcfiM ihe pmjcci m ihe format of the AC* eumplt for Step 4. 


.Ntae: Ht* multiple poupmg*. conimualion of ihis ptooe.** shoukl be *plti (o separaie decition 
records. 


Step 5: la the proponcd change 
sigmrtcam? 


(Section 5.0 of AC SOlWlIft) 


□ Yes 
S No 


lYocccd 10 Décision. 


Corapiiancc may bc shovin to earlicr standards. Certification hasis to he defmcd and 
documentcd as indicated (hcloss 1. Procccd to Stcp 8. 


Decteion: Will ihe laleal 4andard« he 


u^ed"* 
Q Yes 
□ No 


rcnificaiion ha-sis to use latesi standards Procccd tn Stcp 8. 


Procccd lo Step 6. addre.vsing each area separaicly isec hclos^). 


Identifkelion uf ATTected Areua: 
The area(5) affts:led by Ihe projsiised change have h^n/letailed in Certificalion 
Plan document nunrfieiis); 
0 


Step 6: b ihis arca affecled by the 
ptoposed change'' ( Aak for each area) 


(.Section 6.1 of AC .5(XM)I6) 


□ 3'es 
□ No 


PnXTCcd lo Stcp 7 
Complianœ with (he latent siuiHlards is Hoi required CiimpliaiKe may be contmued to he 
shos^n v^iih the cxisting certification hasis 


Step 7: Do the lateal 4an<)ardc 
ctvitnhute maienally lo ihe ievel <if safcty 
and aie ihey praciicaD 


(Section 6.2 of AC 5004)16) 


□ Yes 
□ Nt) 


Certification basis to be cstablishcd using latcM standards 


C'ompiiancc s^ith the latent standards rs not required Comphancc may be dumn lo carlier 
standards Certification Bosis defined or documcnted as indicated m bdow. 


Note: Scverid standards may appiy lo cach orra and the asscssjTicnl may diffcr fnrni 
starxlard to standard. Indicalc Yes iTcotnpIitttKT sviih ony latcsi siond.trdfsi ssill be 
icquiretl Induate N«i cnly if eorlier slandanb. are to he appiied. 
□ Continuation SheeO a) Attached 


.Note; 
A drkgaitr ma> ijevek»i» .1 priipiTuI frr Ihe »»/No Jeciston of Sl<p 7 TTCA will mokc ihe H/iaf ikicrnunalum 


Step 8; It the proptned BaM% of 
Cerurication Adcquale? 


(Section 8.0 of AC 5004)16) 


0 Yes 


□ No 


Stop*. CPR tVcïsim Proccvs is tlncsed. 
Dcierminaiion of CcrtificaïKin Basic is Complété' 


Bo&ts uf ccTiiftcaiiun may icquire lacer atrwurihiness standards or Specia! r<Hidittons ~ 
Consult TCCA. 


Ortification Baaia 
The certificalion Kims is as foilt.ms or as detailed in the tisied documentfsi 


Rcfcr 10 OnificaiicTtî Plan C'PUX)2 


Uoderihe delcgated authonty. 1 have caamined the change m type de-agn tisied aixtve according toc^taMlshcd prtxicdures and hercbv delermtne. 
lo the hesl ol my knotaledge and hchef. lhal ii ic (check one) 
□ 
s)ib«.ianiial. purstiam lo section .521.153 of ihe C.ARt 
rn 
signincant^purstuM lo subsecticn 521.158(3) of the CARs 
[3 
nu simdKanl. pursuani locuhytartlîin 521 158(3) ofiheCARs 


^ 
MÂY 1 2 2015 


lames Tinson. D.AR 104 
Dale 
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1.0 
INTRODUCTION 


This report détails the method of compliance for the paragraphe of FAR 27 llsted in Certification 
Plan CP1002. It includes: 
• 
génération of the applied loads to be used for the analysis and load testing used in the 
structural certification of the bicycle rack. 
• 
analysis of reactions on the mounting provisions 
• 
certification statements related to doors and lights. 


2.0 
REFERENCE TEXT 


Aero Design Ltd. Load Test Plan and Report TR1002.06, Revision 0, dated XX, Quick Release 
Bicycle Rack 
Aero Design Ltd. Engineering Report ER1009.01, Revision 0, dated XX, Quick Release Cargo 
Basket and Mounting Provisions, approved by DAR 304 


-bicycle rack uses provisions provided on the quick release mounts for the cargo basket 


installation. 


-loads due to bicycle rack similar to cargo basket assembly 
Aero Design Ltd. Load Test Plan and Report TRI 009.02, Revision 0, dated XX, Quick Release 
Cargo Basket and Mounting Provisions 


Albert G. Gross, Chester R. Kyle and Douglas J. Malewicki (1983). The Aerodynamics of Land 
Vehicles, Scientific American 249, no. 9 


Aero Design Ltd. Installation Drawings: 


100201, Revision 0 - 
Bicycle Rack Installation 


100902, Revision 0 - 
Mounting Beams Installation 


100903, Revision 0 - 
Attachment Provisions Installation 


Aero Design Ltd. Fabrication Drawings: 


100211, Revision 0 - 
Bike Rack Assembly 


100215, Revision 0 - 
Forward Frame Assembly 


100220, Revision 0 - 
Forward Frame Fabrication 


100221, Revision 0 - 
Aft Frame Fabrication 


100222, Revision 0 - 
Bushing Fabrication 


100223, Revision 0 - 
Strap Fabrication 


100230, Revision 0 - 
Beam Fabrication 


100231, Revision 0 - 
Forward Bracket Fabrication 


100235, Revision 0 - 
Attachment Bracket Fabrication 
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3.0 
BASIS OF CERTIFICATION 


Refer to Certification Plan CP1002, Revision 1, Section 5.5 for the applicable basis of 


certification. 
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4.0 
LOADS 


4.1 
Load Factors 


Qulck Release Bike Rack - EC130 


FAR 27.561 (b)(3) 


Ultimate Upward Emergency Landing Load Factor 
Hç up;= 1.5 


Ultimate Forward Emergency Landing Load Factor: 
ng ftvd:= 4 0 


Ultimate Sideward Emergency Landing Load Factor: 
side:= 2.0 


Ultimate Downward Emergency Landing Load Factor: ng 
== 4 0 


FAR 27.625 
Fitting Factor (does not apply to articles being tested): nfr:= 1.15 


FAR 27.303 
Safety Factor: 
ngf := 1.5 


FAR 27.337(a) 
Limit Positive Maneuvering Load Factor 
nn,gn := 3.5 


nman_uit := Hman " "sf 
Ultimate Positive Maneuvering Load Factor: 
= 5.25 


Limit Négative Maneuvering Load Factor: 
n^an neg'= ~10 


•= 
- n.f Ultimate Négative Maneuvering Load Factor: 
„„„ ,=-15 
"man_neg_u* **man_neg "sr 
® 
® 
"man neg u 
' 


CRITICAL ULTIMATE LOAD FACTORS: 


iitive Maneuvering Load Factor: 
n„,an_uit = 5.25 


ward Emergency Landing Load Factor 
ng 
4 


Ultimate Sideward Emergency Landing Load Factor: 
ng sjde= 2 


Ultimate Upward Emergency Landing Load Factor: 
ng gp = 2 


Note: 
The bike rack is mounted below and to one side of the cabin. Forward deflection or 


failure in the emergency landing condition does not endanger the occupants. Likewise, Sideward 
and Upward deflection or failure of the bike rack in the emergency landing condition do not 
endanger the occupants. 
Sideward and Upward Load Factors are used in the tests to ensure that the bikes remain 
secured in flight. 


Downward: 
Ultimate 


Forward: 
Ultimate 


Sideward: 
Ultimate 


Upward: 
Ultimate 
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4.2 
Loads Overview 


NEG. MANEUVERING 
ult. = 75 LBS 


EMERG. SIDE 


ult. = 100 LBS 
DRAG 


ult. =/207 LBS» 
ult. =/ 104 LBS»* 


POS. MANEUVERING 
ult. - 263 LBS 


BIKE LOADS (PER BIKE) 


NEG. MANEUVERING 


DRAG 


ult. - 410 LBS» 


ult. = 207 LBS»» 


»155 KIAS Vne 
**110 KIAS Vne 


POS. MANEUVERING 
ult. = 341 LBS 


RACK EOADS 


Figure 4.2.1 - 
Overview of Applied Loads 


Révision 0 
14 July 2015 
Page 6 


Aero Design Ltd. 
ER1002.05 


4.3 
Inertia Loads 


4.3.1 
Weights 


It is expected the bikes will average 35-40 Ibs when equipped for the type of riding to be 
performed when dropped off by helicopter. The racks will be llmited by placard and flight 
manual supplément to 130 Ibs total per rack with 50 Ibs maximum per bike to allow for the 
possibility of 1 heavy bike per side. 


Wrack := 65 • Ibf 
Wslght of bike rack 


Wbikei == 40 • Ibf 
Weight of bike (max, inboard) 


Wbike2 := 40 • Ibf 
Weight of bike (max, centre) 


Wbikes := 50 • Ibf 
Weight of bike (max, outtraard) 


4.3.2 
Positive Maneuvering Load 


Bike rack only: 


Pman_lim_rack 
^rack ' 
''man lim 


Pman lim rack= 227- ibf 
LiiTi't positive maneuvering load due to rack 


fman_ult_rack 
Pman_lim_rack ' 
''sf 


Pman ult rack = 341 " '^f 
Ultimate positive maneuvering load due to rack 


Bike 1 and 2-40 Ibs (inboard and centre positions) 


^man lim bikel (^bikel) ' 
''manjim 


Pman lim bikel = 140' 'bf 
bimit positive maneuvering load due to bike only 


Pman_ult_bikel •" Pman_!im_bikel ' 


Pman ult bikel = 210 - Ibf 
Ultimate positive maneuvering load due to bike only 


Bike 3-50 Ibs (outboard position, critical for maximum load) 


Pmanjim_bike3 (^bikes) " '^man lim 


Pman lim bike3 = 125' 'bf 
Limit posItlve maneuverlng load due to bike only 


Pman_ult_bike3 •" Pmanjim_bike3 ' 
"sf 


Pman ult bike3 = 263 
I Ibf 
Ultimate posItlve maneuvering load due to bike only 
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4.3.3 
Négative Maneuvering Load / Upward Emergency Landing Load 


The ultimate négative maneuvering load and emergency upward load factors are the same. 
The individuel bicycle rack assemblies must restrain the bicycle under this condition, and the 
entire assembly must support the loads back to the attachments. 


Pman_neg_lim_rack-~ ^rack" ''man neg 


Pman_neg^iim_rack= "^5 • Ibf 
Lîmit negstlve maneuverlng load due to rack 


Pman_neg,_ult_rack-~ Pman_neg,_lim_rack' 


Pman_neg_uit_tack= -98 • Ibf 
Ultimate negative maneuvering load due to rack 


Pmaii_neg_lim_bike-— (^bikes) " ''man neg 


Pman_neg^iim bike = "50 • Ibf 
Lîmit negative maneuvering load due to bike only 


Pman_neg_ult_bike-— Pman neg^Iim bike ' 
"sf 


Pman_neg^uit bike= -75 I Ibf 
Ultimate negative maneuvering load due to bike only 


4.3.4 
Sideward Emergency Landing Load 


The individuel bicycles must be restrained under the sideward emergency landing load. 


Pe_side ■ — ^bikeS " ''e_side 


Pe side= 'OO- Ibf 
Ultimate sideware load on each bike 


4.4 
Aerodynamic Loads 


4.4.1 
Drag Load 


DRAG LOAD ON BIKE RACK - Basic aircraft Vne 


2 
2 
Afndi := 196 m » 1.4 ft Frontal Area of bike rack 


ç _ 
Drag Coefficient of Rack. (overestimated) 
P® 
■ 
(Square tubes and flat mounting beam perpendicular to airflow) 


p := 0.002378 
Density of air at Sea Level. 
fl^ 
_ fl 
Never-Exceed-Speed of EC130 B4 
:= 155 knots= 262 - 
^ 
(Réf 
s 
. TCDS H-83.) 
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A 
V4 » 172 knots - 291 — 
Design Dive Speed of EC130 B4 
s 


■ " 2 
^J»ck ' ^I>o 


P<iw£.ii» I»£k " 273 • Ibf 
Limit Drag load on bike rack (empty) 


Pdng_ult_r«ck 
P(lneJiin_Ttck ' ^ 


P(it»gjui nck = ^10 • 
Ultimate Drag load on bike rack (empty) 


DRAG LOAD ON BIKES - Basic aircraft Vne 


Af bik, 
180 in^- 1.3ft^ 
Frontal Area of bike 


Cdo:-1.1 
Drag Coefficient of bike 
Ref: The Aerodynamics of Human-powered Land Vehicles 
by Gross, Kyle and Malewicki 
Human Powered Vehicle Performance - Dragless Human 
(Chart in Appendix A) 


Pdr«g_limJbilM ■ " ^ 
Afjbâtt ' Cpg 


Pdt«g_iim bik« = 128 Ibf 
Limit Drag load on bike (each) 


P<Jr»g_u]t_bike •" P(lr«€^ljm_bik« ' 


Ptogjuï bâ» = 207 Ibf 
Ultimate Drag load on bike (each) 


Combined drag due to rack and bikes 


P(t»g;_lBn ~ Pdng_]B&_itcli 
2 • P<t«g_ljim_bik» 


Pditg^iBn = 688 • Ibf 
Limit drag load (bike rack and 3 bikes) 


P(jt»gja]t 
Pdngjilijack "*■ 2 ■ Pdnc_ult_bii« 
Pi^gjiit " 1022 • Ibf 
Ultimate drag load (bike rack and 3 bikes) 


At the basic aircraft Vne, the drag loads on the bikes and rack are significantly higher than the 
cargo basket installation at 510 Ibs using ttie same mounting provisions, reference Engineering 
Report ER1009.01. To bring the drag loads more in line with the cargo basket loads, the Vne of 
the aircraft is limited to 110 KIAS with the bike racks loaded. Drag on the empty rack at the 
basic aircraft Vne is lower than the basket and therefore does not require réduction. 
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DRAG LOAD ON BIKE RACK- reduced Vne 


2 
2 
Afrtd, 196 I in - 1.4 - ft Frontal Area of bike rack 


Cdo 
2.0 
Drag Coefficient of Rack. (overestimated) 
(Square tubes and fiât mounting beam perpendicular to airflow) 


p 
0.002378 I 
Density of air at Sea Levei. 


Vn, :» 110 knots= 186 • — 
Never-Exceed-Speed of with bike rack installed 


Vw 
Vd:= — 
0.9 
fl 
V4 « 122 I knots = 206 - 
Design Dive Speed with bike rack installed 
s 


" 
2 
'^_ndi ^I>o 


Pdng__iim nd( "= 138 I Ibf 
Umlt Drag load on bike rack (empty) 


P(k*C_u]t_nck 
P(Jr»g_lin_iidt ' 


Pdngjui nck = 207 Ibf 
Ultimate Drag load on bike rack (empty) 


DRAG LOAD ON BIKES - reduced Vne 


2 
2 
Afbit» := 180 in » 1.3fl 
Frontal Area of bike 


ç 
_ j j 
Drag Coefficient of bike 
■ " 
■ 
Ref: The Aerodynamics of Human-powered Land Vehicles 
by Gross, Kyle and Malewicki 
Human Powered Vehicle Performance - Dragless Human 


P(Jr»g_làii_ba(« 
~ 
■ ^JbâM ' ^Do 


Pdng^iimjbikt = 70 ' Ibf 
Limit Drag load on bike (each) 


P(tagjQ]tjbiM 
P<t*{;_lBnJ)a« ■ ^ 


P(fc,gjui hikt = 104 Ibf 
Ultimate Drag load on bike (each) 
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Combined drag due to rack and bikes 


Pdrag lim •" ^drag lim rack"*" ^ " Pdra&_lim_bike 


Pdrag lim = 346- Ibf 
'-Imlt drag load (bike rack and 3 bikes) 


Pdrag_ult'~ Pdrag_ult_rack"'' 3 ' 
Pdrag_ult_bike 


Pdrag_uit = 520- Ibf 
Uitlmate drag load (bike rack and 3 bikes) 
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5.0 
STRUCTURAL ANALYSIS 


The unioaded bike rack does not exceed the loads demonstrated for the cargo basket 
configuration using the same mounts, reference Engineering Report ER1009.02. 


5.1 
Combined Positive Maneuvering and Drag Load Condition 


Structural compliance for the bicycle rack assembly and mounting provisions in the positive 
maneuvering condition are demonstrated by test, see load test plan and report TR1002.06. 


The tube section of the rack must restrain each bike under the drag condition. The rack cannot 
open or otherwise deform sufficiently to allow the bike to be released from the rack when 
subjected to drag loads up to the ultimate drag load. The required applied loads are; 


Pdrag_ult_bike ~ 104 IbS 
Ultimate drag load on bike 


The rack and mounting provisions must support the positive maneuvering loads and drag loads 
due to the rack and bikes combined. The required applied loads are: 


Pmanjim_rack ~ 227 IbS 
P 
man_lim_bike1 ~ 140 IbS 


Pmanjim_bike2 ~ 140 IbS 


Pman_lim_bike3 ~ 175 IbS 


Pdragjim ~ 346 IbS 


Limit positive maneuvering load due to rack 


Limit positive maneuvering load due to inboard bike 


Limit positive maneuvering load due to centre bike 


Limit positive maneuvering load due to outboard bike 


Limit drag load 


P 
man_ult_rack ~ 341 IbS 
P 
man_ult_bike1 ~ 210 IbS 


Pnnan_ult_bike2 ~ 210 IbS 
P 
man_ult_bike3 ~ 263 IbS 


Pdrag_ult = 520 IbS 


Ultimate positive maneuvering load due to rack 


Ultimate positive maneuvering load due to inboard bike 


Ultimate positive maneuvering load due to centre bike 


Ultimate positive maneuvering load due to outboard bike 


Ultimate drag load 


5.2 
Négative Maneuvering Load Condition 


Structural compliance for the bicycle rack assembly in the négative maneuvering condition is 
demonstrated by test, reference Load Test Plan and Report TRI 002.06. 


The bike must be retained by the rack in the ultimate négative maneuvering condition. The 
required applied load is: 


Pman_neg_ult_bike ~ 75 IbS 
Ultimate négative maneuvering load due to bike on rack 


The base of the rack must transfer the applied négative maneuvering load to the attachments. 
The required applied loads are: 


Pman_negjim_rack ~ 65 IbS 


Pman_neg_ult_rack ~ 98 IbS 


Pman_negjim_bike — 50 IbS 


Pman_neg_ult_bike ~ 75 IbS 


Limit négative maneuvering load due to bike rack 


Ultimate négative maneuvering load due to bike rack 


Limit négative maneuvering load due to bike on rack 


Ultimate négative maneuvering load due to bike on rack 
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The stainless steel tube section of the mounting beams is symmetrical, therefore the bending 
moment applied to the tube by the positive maneuvering condition is sufficient to demonstrate 
the négative maneuvering condition. 


The aluminum section of the mounting beams is symmetrical, therefore the bending moment 
applied to the aluminum beam by the positive maneuvering condition is sufficient to 
demonstrate the négative maneuvering condition. 


The fasteners attaching the stainless steel tube section to the aluminum beam have been 
demonstrated to support the positive maneuvering condition, which is sufficient to demonstrate 
the négative maneuvering condition. 


5.3 
Forward Emergency Landing Load Condition 


The bike rack is located below the cabin. Forward deflection of the bike rack does not endanger 
the occupants in a crash. The rack on the inboard rail is limited in forward movement by the 
support beam for the outboard rails at a position that will not block the cabin doors. 


5.4 
Upward Emergency Landing Load Condition 


The bike rack is located aft of the cabin. Deflection in the upward direction does not endanger 
the occupants in a crash. The négative maneuvering load condition is critical. 


5.5 
Sideward Emergency Landing Load Condition 


The bicycles must be restrained by the rack in the sideward emergency landing condition. This 
condition is demonstrated by test, reference Load Test Plan and Report TR1002.06. The 
required applied load is; 


Pe side =100 Ibs 
Ultimate side load due to bike 


5.6 
Helicopter Attachments 


The critical load condition is the positive maneuvering load combined with drag. The reactions 
on the airframe are shown on figures 5.6.1 through 5.6.3. 


I 
74.8 
' 


man_rack 


im. = 277 Ibf 
ult. = 341 Ibf 


I 
lim. = 50 Ibf 
I 
lim. = 50 Ibf 
I lim. = 177 Ibf 
ult. = 75 Ibf 
I 
ult. = 266 Ibf 
• 
96.0 
^ 


Figure 5.6.1 - 
Load Distribution - 
Bike Rack Only 
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Sum moments about forward end; 


^ 
Pman ult rack I 74.8- m 


96.0- in 


Paft=266- Ibf 
Ultimate reaction due to rack distributed to aft attachment 


Pfwd •" fman_ult_rack ^aft 


Pft,d=75lbf 
Ultimate reaction due to rack distributed to forward attachment 


The loads applied by the bikes on the rack are located at the aft attachment for smaller bikes 
and moving forward as the tire and frame size increases. The shift forward will distribute more 
of the load to the forward attachment but it will remain lightiy loaded compared to the aft 


attachment. The aft beam is critical. 


B.L. 56.7 CG OF RACK 


B.L. 66.0 58.0 
50.0 
CG OF BIKES 


I 


I 
I 


pb 


lim. = 
ult. = 


lim. = 
ult. = 
2 


-, lim. 
O ult. 


ike 


140 Ibf 
210 Ibf 
140 Ibf 
210 Ibf 
175 Ibf 
263 Ibf 


G 


B.L 15.75 
FITTING LUG 


H 


B.L. 15.75 
FITTING LUG 


P 
lim. 
i\hz "It. 
807 Ibf 
1211 Ibf 


Pon 


lim. = 177 Ibf 
ult. = 266 Ibf 


P 
lim. = 1571 Ibf 
r\Q2 ult. = 2356 Ibf 


MANEUVERING CONDITION 


EBD LOOKING AET - AET BEAM 


Figure 5.6.2 - 
Helicopter Reactions - 
Maneuvering Load, Aft Beam 


Sum moments about G: 


Rhz- 
Paff^i-O'in + Pman ult biker^^-t"'" 
^man ult bike2''t2.Tin + Pman ult bike3'^t).l-in 
Pman ult beam"t5.75in 


Rhz= 1211- Ibf 


31.5- in 


Ultimate vertical reaction at H 


Sum forces vertically: 


^Hz ^man ult rack 
fman_ult_bikel 
fiTian_ult_bike2 
f*man_ult_bike3 ^man ult heani 


Rgz = 2356- Ibf 
Ultimate vertical reaction at G 
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lim. 
ult. 


P 
' ORAG 
= 346 Ibf 
= 520 Ibf 


^Ey ult. 
P 
lim. 
'^Ex ult. 


= 
96.0 


il 


'^Ayult. 
P 
lim. 
'^Axult. 
B.L 57.9 
1 
DRAG LOCATION I 


B.L. 43.9 
ATTACHMENT 


DRAG CONDITION 
RACK ATTACHMENT REACTIONS 


EBD LOOKINC DOWN 


G 


B.L. 15.75 
FITTING LUG 


H 


B.L. 15.75 
FITTING LUG 
p 
lim. = 51 Ibf 
^Eyult. = 76 Ibf 


B.L. 0.0 


51 Ibf 
76 Ibf 
173 Ibf 
260 Ibf 


p 
lim. 
'^Ex ult. = 173 Ibf 
= 260 Ibf 
t> 
Kl 
p 
iim. - 51 Ibf 
^Gyult. = 76 Ibf 


'^Gx ult. 
328 Ibf 
492 Ibf 


G 


B.L. 16.34 
FITTING LUG 


R 


51 Ibf 
76 Ibf 
173 Ibf 
260 Ibf 


lim. = 51 Ibf 
Ayult. = 76 Ibf 
p 
lim. = 173 Ibf 
'^Axult. = 260 Ibf 
u L 


i 
= 
F.S. 148.89 
p hm. 
^Hxult. 
155 Ibf 
232 Ibf 


,J 


D 


B.L. 16.34 
FITTING LUG 


i 
-- F.S. 52.89 
p 
lim. = 51 Ibf 
'^cyult. = 76 Ibf I 
p 
lim. = 317 Ibf 
'^cxult. = 476 Ibf 


p 
lim. 
'^Dx ult. 
144 Ibf 
216 Ibf 


DRAC CONDITION 


HELICOPTER REACTIONS 


EBD LOOKINC DOWN 


Figure 5.6.3 - 
Helicopter Reactions - 
Drag Load 


Drag reactions on rack attachment. Drag load is divided equally between the forward and aft 


attachments. Sum moments about forward end. 


Rgy 
^drag_ult' 14.0- in 


96.0- in 


Rgy = 76 - Ibf 
Ultimate latéral reaction at aft attachment 


Sum forces vertically: 


^Ay ^Ey 


RAy = 76 • Ibf 
Ultimate latéral reaction at forward attachment 
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The drag load is equally distributed between the forward and aft attachments; 
„ 
Pdrag_ult 
%x •- 2 


Rbx = 260- Ibf 
Uitimate longitudinal reaction et aft rack attachment 


^Ax •" ^x 


Rax = 260- Ibf 
Uitimate longitudinal reaction at forward rack attachment 


Drag reactions on airframe - aft is critical as attachments are doser together. 
Sum moments about G; 


Rpx • 28.1 • in 
Rhx- 
31.5- in 


Rhx = 232- Ibf 
Uitimate horizontal reaction at H 


Sum forces horizontally: 


•^x •= Rhx + Rfix 


Rqx = 492- Ibf 
Uitimate horizontal reaction at G 


Using the loads applied by the cargo basket installation as the allowable loads, reference 
Engineering Report ER1009.01, Section 5.6: 


Rgx = 469 Ibs 
Longitudinal reaction at G due to cargo basket installation 
Rcy = 78 Ibs 
Latéral reaction at G due to cargo basket installation 
Rgz = 2330 Ibs 
Vertical reaction at G due to cargo basket installation 


Rhx = -214 Ibs 
Longitudinal reaction at H due to cargo basket installation 
Rhz = -1225 Ibs 
Vertical reaction at H due to cargo basket installation 


The reactions on the airframe due to the bike rack installation determined above exceed the 
loads applied by the cargo basket installation by 1% in the Z 
(vertical) direction and 5% in the X 
(longitudinal) direction. This is acceptable because: 
• With the reduced Vne the uitimate maneuvering loads cannot be achieved. 
• 
The analysis ignores any support provided by the forward end. 
• 
A 50 Ib bike for this opération is considered to be very rare. 
• 
The 50 Ib bike is located at the most critical outboard position; locating it at the most 
inboard position reduces the vertical load on the airframe below the cargo basket load. 
• 
The reactions on the airframe are reduced significantly when racks are installed on both 
sides, which is normal for this opération. Reference Engineering Report ER1009.01, 
Section 5.7 for comparison of dual basket installation. 
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5.7 
Dual Rack Installation 


This installation will normally be applied to both sides of the helicopter simultaneousiy. Dual 
installation was considered for the cargo basket configuration, reference Engineering Report 
ER1009.01, Section 5.7, and found to be acceptable. This installation has virtually identical 
loads to the cargo basket configuration, therefore dual installation of the bike racks is 
acceptable. 


6.0 
COMPLIANCE WITH FAR 27.783 - 
DOORS 


(a) Each closed cabin must have at least one adéquate and easily accessible extemal door. 
No change from Type Approved configuration. 
The bike rack is located well below the doors, with the fonward section replacing the cabin step. 
The bikes are located aft of the cabin doors. The bikes do not interfère with the standard 
(outward swing) doors for the fonward cabin. The loading procédure in the FMS requires the 
inboard bike to be oriented with the handie bars aft, which will put the widest part of the bike aft 
of the sliding cabin door when fully open. The handie on the sliding door remains extended 
while the door is open, and clears the rack assembly. 


Figure 6.0.1 - 
Bike Rack Installed 


(b) Each external door must be located where persons using it will not be endangered by the 
rotors, propellers, engine intakes, and exhausts when appropriate operating procédures are 
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used. If opening procédures are required, they must be marked inside, on or adjacent to the 
door opening device. 
No change from Type Approved configuration. 


7.0 
COMPLIANCE WITH FAR 27.787 - 
CARGO COMPARTMENTS 


(b) There must be means to prevent the contents of any compartment from becoming a hazard 
by shifting under the loads specified in paragraph (a) ofthis section. 


The bikes are secured with frame that locks to the rack with 3 rollers and a cam action, see 
figure 7.0.1. The rack is tested to demonstrate it can restrain the loads specified in paragraph 
(a) in Test Plan and Report TRI002.06. 


FRAME 


LEVER 


FRAME 


LEVER 


LOCKED CLOSED 
EULE OPEN 


Figure 7.0.1 - 
Cam Action 


The cam action applies pressure to the bike rack, securing the bike, as follows: 


1. The lever begins in the full open position. There is a flat on the cam (reference drawing 
100222) in both the open and closed positions to retain the lever in the set position. The 
frame can be moved along the rack as required when in the open position. 


2. 


3. 


As the lever is rotated to the closed position, the cam increases the distance from the 
axis of the cam to the bottom of the rack at point 2, rotating the frame down between the 
rollers on the opposite end (points 3 and 4). 


As the frame rotâtes the vertical distance between points 3 and 4 is reduced until there 
is interférence between the rollers and the rack, clamping the rollers to the rack. 
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4. The top of the rack at point 5 notâtes aft (1.2") and down (0.25") into the bike tire, locking 
the bike into the rack. 


5. As the lever reaches the locked closed position, a fiât on the cam is pressed against the 
bottom of the rack. 


A minimum of 10 Ibs is required to rotate the lever from the locked closed position. This greatly 
exceeds the inertia of the lever. 


The locking mechanism is tested in TRI 002.06 to ensure the mechanism continues to provide 
sufficient clamping force when lubricating or abrasive contaminants are applied. Contaminants 
to include: WD-40, Mobil Grease 28, talcum powder, and fine abrasive dust (eg. glass bead or 
sand). 


Forward loading on the top of the frame increases the squeezing action between rollers 3 and 4, 
increasing the clamp up pressure. 


The mechanism is not dépendent on having a tire in the frame to look. The frames are locked in 
place on the rack when the rack is not loaded. If the frames are not locked in place, they are 
prevented from moving forward next to the cabin by the forward mounting beam. 


(c) Under the emergency landing conditions of Sec. 27.561, cargo and baggage compartments 
must- 
(1) Be positioned so that if the contents break loose they are uniikely to cause injury to the 
occupants or restrict any ofthe escape facilities provided for use after an emergency landing; or 


The bike rack is located outside of the main cabin and is not in a position to cause injury to the 
occupants. The bikes are located aft of the main cabin doors and are not in a position to 
prevent opening of the cabin doors. The forward cabin doors are jettisonable from the inside. 


8.0 
COMPLIANCE WITH FAR 27.807 - 
EMERGENCY EXITS 


(a) Number and location. Rotorcraft with closed cabins must bave at least one emergency exit 
on the opposite side ofthe cabin from the main door. 
No change from Type Approved configuration. 


(b) Type and opération. Each emergency exit prescribed in paragraph (a) of this section must— 


(1) Consist of a movable window or panel, or additional extemal door, providing an unobstructed 
opening that will admit a 19-by 26-inch ellipse; 
No change from Type Approved configuration. Fonward cabin doors are jettisonable. 


(2) Be readily accessible, require no exceptional agility of a person using it, and be located so 
as to allow ready use, without crowding, in any probable attitudes that may resuit from a crash; 
No change from Type Approved configuration. 


(3) Have a simple and obvious method of opening and be arranged and marked so as to be 
readily located and operated, even in darkness; and 
No change from Type Approved configuration. 
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(4) Be reasonably protected from jamming by fuselage déformation. 
No change from Type Approved configuration. 


(c) Tests. The proper functioning of each emergency exit must be shown by test. 
No change from Type Approved configuration. 
(d) Ditching emergency exit s for passengers. 


Not applicable. 


9.0 
COMPLIANCE WITH FAR 27.1387, .1401 - LIGHTS 


The external lighting System consiste of: 


Landing and taxi lights on the bottom fairings (1 and 6) 


Position lights at the ends of the horizontal stabilizer (2, 5) 


Position light on top of the fin (4) 


Anticollision light on the fin fairing (3) 


Installation of the quick release bicycle rack does not block these lights. 


Figure 7.0.1 - 
External Lighting Locations 
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APPENDIXA 


HUMAN POWERED VEHICLE PERFORMANCE CHART 
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HUMAN POWERED VEHICLE PERFORMANCE 
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1.0 
INTRODUCTION 


The Quick Release Bicycle Rack is mounted on the right and/or left side of the helicopter. The 
bike rack is made of aluminum extruded rails with stainless steel tubing trames to support the 
bikes. It is quickly détachable from the mounting beams that support it. 


Each bike is secured with a fixed trame and a moveable trame to allow tor adjustment. The 
moveable trame is secured with a positive locking cam action. 


2.0 
REFERENCE TEXT 


Aero Design Ltd. Installation Drawings 


100202, Revision 0 - 
Quick Release Bicycle Rack Installation 


100902, Revision 0 - 
Quick Release Mounting Provisions Installation 


100903, Revision 0 - 
External Attachment Provisions Installation 


101001, Revision 0 - 
Quick Release Cabin Step Installation 


Aero Design Ltd. Flight Manual Supplément FMS 1002.91 Revision 0 
(dratt) 


Airbus Helicopters EC130 B4 Rotorcratt Flight Manual 


3.0 
FLIGHT TEST OBJECTIVE 


Flight testing ot the Quick Release Cargo Basket is meant to demonstrate the tollowing; 
• 
the installation is tree ot excessive vibration at speeds trom hover thru to Va; 
• 
the installation does not produce undesirable ettects to the handiing and performance 
qualifies ot the helicopter; 


This flight testing is in advance ot flight testing by Transport Canada Flight Test Division in 
support ot obtaining a Supplemental Type Certiticate. 


4.0 
TEST PREPARATION 


4.1 
Instrument Callbration 


The maintenance records ot the test helicopter will be checked to ensure the airspeed indicator 
has been calibrated within the specified time period. 


4.2 
Equipment 


1. The helicopter will be titted with the Quick Release Mounting Provisions Installation in 
accordance with drawing 100902 and 100903 tor the configurations specified in section 


4.5. 


2. The helicopter will be titted with the Quick Release Bicycle Rack Installation in 
accordance with drawing 100202 tor the configurations specified in section 4.5. 
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3. The helicopter will be fitted with the Quick Release Cabin Step Installation in 
accordance with drawing 101001 on the side opposite to the Quick Release Bicycle 
Rack Installation for the configurations specified in section 4.5.. 


4. The helicopter will be fitted with vibration analysis equipment installed in accordance 
with Maintenance Manual Chapter 05-50-00, section 6-21, Diagnosis of defects by 
vibration analysis, with accelerometers/velocimeters located in the cockpit, main rotor 
and tail rotor as specified. Additional accelerometers/velocimeters may be installed in 
accordance with the Maintenance Manual for reference information. 


4.3 
Flight Test Crew 


Two crew members will be required for the test: 
1) 
Pilot with training and experience appropriate to the task of testing this equipment. 
2) 
Test observer, either a DAR or a qualified alternate, beside the pilot. 


AN members of the crew will be equipped to communicate via intercom. 


Seating arrangement of the observer(s) may be limited by loading requirements. 


4.4 
Documents 


Attach copies of the following documents to the completed report. 
• 
Flight Authority, Flight Test Permit issued by Transport Canada. Flight permit must allow 


flight to 1.11 Vne. 


Current Weight and Balance report showing test configurations. 


Conformity Inspection Record AN B043, signed by qualified AME. 


Statement of Suitability for Flight Test, SI 521-004, Table F-1 


Flight Test Safety Check List, SI 521-004, Table F-2 


Confirmation of insurance with aircraft in test configuration 


The draft Flight Manual Supplément, FMS1009.91 Revision 0, shall be on board the 


aircraft. 
The Pilot will familiarize himself with the contents of this Test Plan and the Flight Manual 
Supplément priorto flight. 


4.5 
Configuration 


The helicopter will be loaded with sufficient fuel and ballast to produce the following conditions 
for flight: 
A) Helicopter un-modified*, with weight and balance within limits specified in the flight manual 
B) Bicycle Rack configuration 100202-01-02 installed on the right hand side, no bikes; Cabin 
Step configuration 101001-01-01 installed on the left hand side 
C) Bicycle Rack configuration 100202-01-02 installed on the right hand side, 3 bikes loaded; 
Cabin Step configuration 101001-01-01 installed on the left hand side 
D) Bicycle Rack configuration 100202-01-01 installed on the left hand side, no bikes; Cabin 
Step configuration 101001-01-02 installed on the rightt hand side 
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V 


E) Bicycle Rack configuration 100202-01-01 instaiied on the left hand side, 3 bikes loaded; 
Cabin Step configuration 101001-01-02 instaiied on the right hand side 
F) Bicycle Rack configuration 100202-01-01 and 100202-01-02 instaiied on both sides, both 
racks loaded with 3 bikes each. 


*Note: The External Attachment Fittings installation (100903) may be instaiied without the Quick 
Reiease Mounting Beams installation (100902) for the unmodified fiight. 


C of G must remain within the iimits specified in the Fiight Manuai. Simiiar longitudinal C of G 
and weight to be maintained for each fiight. 


Loading information spécifie to the Quick Reiease Bicycle Rack is contained in the Fiight 
Manuai Supplément, FMS1002.91. The bike racks wiii be loaded with mountain/downhiii type 
bikes, 26"-29" wheeis, which fit and can be properiy secured by the bike rack iocking frame. 


5.0 
FLIGHT TESTS 


5.1 
Vibration and Handiing Flights 


One fiight is required for each of the configurations iisted in 4.5 above. 


The flights are to be conducted as foiiows; 
Take off and estabiish cruise at 50 kts. increase speed in 10 kt incréments up to Vne. Recover 
from Vne, then acceierate to Vd (1.11 x Vne). 


Vne as foiiows, refer to the Fiight Manuai: 


Airbus Helicopters EC130 84 


Configuration A, B, D - 
unmodified or no bikes mounted on rack 


Vne = 155 KIAS at sea ievei, reduce by 3 knots per 1000 feet. 
Vd = 1.11 X Vne = 172 KIAS at sea ievei, reduce with altitude per Vne réduction 


Configuration C, E, F - 
bikes mounted on the bike rack 


Vne = 110 KIAS 


Vd = 1.11 X Vne = 122 KIAS 


if maximum VneA/d shown above is not achieved, record maximum speed. Note iimiting 
condition(s) in observations. 


Record that each airspeed shows acceptable vibration and handiing quaiities by putting a check 
in each box in section 6.0. Record any observations. Record/inciude the vibration anaiysis 
output. 


Revision 0 
Page 5 of 7 
15 July2015 


Aero Design Ltd. 
FTP1002.07 


5.2 
Other Flights 


Flight testing performed by a Transpotl Canada Flight Test Division Pilot may deviate from this 
test plan at the discrétion of the test pilot in order to complété a Transport Canada prepared 
flight test report. 
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6.0 
RECORDING OF RESULTS 


Model: Airbus Helicopters EC130 B4 


Sériai Number: 


Registration: 
C-GUNL 


Gross Weight: 


Results: 


Ib 


EC130 B4 
Airspeed (KIAS) 


Configuration 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
Vne 
(155) 
Vd 


(172) 


A) Un-modified 


B) 100201-01-02 
Bike Rack (RH) 


Empty 


0)100202-01-02 
Bike Rack (RH) 
3 Bikes 
XXX 
D) 100201-01-01 
Bike Rack (LH) 


Empty 


E)100202-01-01 
Bike Rack (LH) 
3 
Bikes 
F) 100202-01-01 


100202-01-02 


Both Bike Racks 
3 Bikes each 


Observations: 


Flight test performed by: 
Date: 
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1.0 
INTRODUCTION 


This report documents the load tests used to demonstrate compliance with the structural 
requirements of the basis of certification. 


2.0 
REFERENCE TEXT 


Engineering Report ER1002.05, Revision 0, Quick Release Bicycle Rack Installation - 
Compliance report 


-Loads, section 4.0 


Aero Design Ltd. Installation Drawings; 


100202, Revision 0 - 
Bicycle Rack Installation 


100902, Revision 0 - 
Quick Release Mounting Beams Installation 


100903, Revision 0 - 
Extemal Attachment Provisions Installation 


Aero Design Ltd. Fabrication Drawings: 


100211, Revision 0 - 
Bike Rack Assembly 


100215, Revision 0 - 
Forward Frame Assembly 


100220, Revision 0 - 
Forward Frame Fabrication 


100221, Revision 0 - 
Aft Frame Fabrication 


100222, Revision 0 - 
Bushing Fabrication 


100223, Revision 0 - 
Strap Fabrication 


100230, Revision 0 - 
Beam Fabrication 


100231, Revision 0 - 
Forward Bracket Fabrication 


100235, Revision 0 - 
Attachment Bracket Fabrication 
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3.0 
LOADS 


The loads are determined in Engineering Report ER1002.05, Revision 0. The summarized 
loads are below. 


3.1 
Combined Positive Maneuvering and Drag Load 


Limit loads 


Pmanjim_rack = 227 Ibs 
Limit positive maneuvering load due to rack 


Pman lim bikel ~ 140 IbS 
Limit positive maneuvering load due to bikes 


(inboard and centre positions, 40 Ib bike) 


Pman lim bikeS 
175 IbS 
Limit positive maneuvering load due to bike 


(outboard position, 50 Ib bike) 


P 
manjim_test = 227 Ibs + 140 Ibs + 140 Ibs + 175 Ibs - 65 Ibs 


(rack applies 1g down - 
65 Ibs) 


Pmanjmjest = 617 Ibs 
Limit positive maneuvering load required for test 


Pdrag_lim_blke "70 IbS 
Limit drag load on each bike 


Pdrag_llm ~ 346 IbS 
Limit drag load on bikes and rack 


Ultimate loads 
P 
man uit rack ~ 341 IbS 
Ultimate positive maneuvering load due to rack 


P 
man uit bikel "" 210 Ibs 
Ultimate positive maneuvering load due to bikes 


(inboard and centre positions, 40 Ib bike) 


P 
man uit bikeS ~ 263 IbS 
Ultimate positive maneuvering load due to bike 


(outboard position, 50 Ib bike) 


Pman_uit_test = 341 Ibs + 210 Ibs + 210 Ibs + 263 Ibs - 65 Ibs 
(rack applies 1g down - 
65 Ibs) 


Pman_uit_test = 959 Ibs 
Ultimate positive maneuvering load required for test 


Pdrag_ultbike "■ 104 IbS 
Ultimate drag load on each bike 


Pdrag_ult = 520 Ibs 
Ultimate drag load 
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3.2 
Négative Maneuvering Load 


Ultimate loads 


Pman neg_uit_bike = 75 Ibs 
Ultimate pegatlve maneuvering load due to bike 
(50 Ib bike) 


Pman_neg_uit_bike_test = 75 Ibs - 
30 Ibs 
(test bike weight approx. 30 Ibs) 


Pman_neg_uit_bike_test = 45 Ibs 
Ultimate negative maneuvering load applied to bike in test 


3.3 
Sîdeward Load 


Ultimate loads 


Pe side =100 Ibs 
Ultimate side load due to bike 
(50 Ib bike) 


Pe_side_test =100 Ibs - 
30 Ibs (test bike weight approx. 30 Ibs) 


Pe side = 70 Ibs 
Ultimate side load applied to bike in test 


4.0 
TEST SETUP 


4.1 
Test Articles 


The tests will be performed using the following parts fabricated and assembled in accordance 
with their respective drawings: 


100211-01 - 
LH Bike Rack Assembly 


100915-01 - 
Forward Beam Assembly 


100916-01 - 
Aft Beam Assembly 


100930-01 - Forward Fitting 


100931-01 - 
Aft Fitting 


Form AN B043 conformity inspection record will be completed by Aero Design Ltd. The test 
articles will be available for inspection by Transport Canada. 


Bicycles - (Model, with 26" x ?? tires) 


(model, with 29" x ?? tires) 


4.2 
Test Fixture 


The tests are performed on a fixture that simulâtes the hardpoints on the helicopter, the forward 
landing gear attachments and aft fuel cell cross member. 
The fixture consiste of two large rectangular steel tubes (4" x 6" x 3/8" wall), each welded to a 
base plate (1/2"), with channels (05x6.7) welded to the sides to provide mounting points for 
further fixtures spécifie to the aircraft to be simulated. Tabs (1/4" plate) are welded to the top of 
the tubes to install bracing as required to maintain rigidity. The fixtures are bolted down to 


inserts in the concrète floor. 
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4x4 angle 


4x6 tube 


base 


6x6 angle 


3x3 angle 


4x6 tube 


base 


Figure 4.2.1 - 
Test FIxture - 
Looking aft at forward fixture 


Figure 4.2.2 - 
Test Fixture - 
Looking aft at aft fixture 
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For this configuration, large steel angles (6" x 6" x 3/8") are used to locate smaller angles on the 
ends (4" X 4" x 
fonward; 3" x 3" x 3/8" aft) that simulate the airframe attachment points. The 
large angles are bolted to the channels on the tubes mentioned above with four 
bolts. 


The external attachment fittings are installed on the fixture in accordance with drawing 100903. 
The quick release mounting beams are installed on the external attachment fittings in 
accordance with drawing 100902. The bike rack is installed on the quick release mounting 
beams in accordance with drawing 100202. 


Forward 


Figure 4.2.3 - 
External Attachment Fittings and Quick Release Mounting Beams 
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1 


Figure 4.2.4 - 
Test Setup - 
Looking down and aft 


Figure 4.2.5 - 
Test Setup - 
Looking forward 
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m 


Figure 4.2.6 - 
Test Setup - 
Looking aft 


Forthe Individual bike tests, (drag, négative maneuvering and side conditions), the bike rack 
does not need to be installed on the mounting provisions. It may be clamped or otherwise 
secured in the orientation as needed in order to load the bike only. 


To simulate the combined drag on the rack, the centre rail may be pulled at the aft trame 
attachment bolts, back to a post secured to the floor. 
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4.3 
Procédure 


4.3.1 Individuel Bike - Drag Load 


1. Set bike rack on floor with bottom suitably protected and ieveled with 2x4's. Insert bike 
onto rack with handiebars aft and secure the bike by moving the forward frame into 
contact with tire and iocking the cam lever. 


2. Secure forward end of bike rack to drag post using a strap. 


3. Pull drag load on bike frame using a strap. Seat the strap in the frame intersection with 
the head set tube. 


4. Pull the ultimate drag load (104 Ibs) aft on bike using a spring scale. 


5. The load must be applied for at least 3 
seconds. 


6. Document the test with pictures of the load application and of the overall test. 


7. With the load applied, CAREFULLY attempt to shift the bike in frame. Ensure the bike 
cannot be pulled free of the frame. 


8. CAREFULLY release the drag load. 


9. Inspect the bike on the frame. Ensure that applying and releasing the drag load has not 
loosened the bike in the frame. 


10. Remove the bike from the rack. 


11. Visually inspect the bike rack for signs of permanent déformation. 


12. Record the results in section 5.1 below. 


4.3.2 Individual Bike - Négative Maneuvering Load 


1. Insert bike onto rack and secure the bike by moving the fonvard frame into contact with 


tire and lock the cam lever. Hang bike rack upside down between tables, suitably 
blocked, protected and Ieveled with 2x4's. 


2. Set 2 bags of lead shot (50 Ibs) on outermost frame tube and/or seat tube. 


3. The load must be applied for at least 3 seconds. 


4. Document the test with pictures of the load application and of the overall test. 


5. With the load applied, CAREFULLY attempt to shift the bike in frame. Ensure the bike 
cannot be pulled free of the frame, including by rotating the handiebars. 


6. CAREFULLY remove the bags of shot. 


7. Set bike rack up right. Inspect the bike on the frame. Ensure that applying and 
releasing the négative maneuvering load has not loosened the bike in the frame. 


8. Remove the bike from the rack. 


9. Visually inspect the bike rack for signs of permanent déformation. 


10. Record the results in section 5.2 below. 


4.3.3 Individual Bike - Sida Load 


1. Clamp bike rack on its side to a table, suitably blocked, protected and Ieveled with 
2x4's. Insert bike onto rack and secure the bike by moving the forward frame into 
contact with tire and Iocking the cam lever. 


2. Set 3 bags of lead shot (75 Ibs) on outermost frame tube and/or seat tube. 


3. The load must be applied for at least 3 seconds. 
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4. Document the test with pictures of the load application and of the overall test. 


5. With the load applied, CAREFULLY attempt to shift the bike in frame. Ensure the bike 
cannot be pulled free of the frame, including by rotating the handiebars. 


6. CAREFULLY remove the bags of shot. 


7. Inspect the bike on the frame. Ensure that applying and releasing the side load has not 
loosened the bike in the frame. 


8. Remove the bike from the rack. 


9. Visually inspect the bike rack for signs of permanent déformation. 


10. Record the results in section 5.3 below. 


4.3.4 Combinée! Positive Maneuvering and Drag Load 


1. Install the bike rack on the mounting beams. 


2. Apply the limit maneuvering load (617 Ibs) downward using bags of lead shot, 25 Ibs 
each, distributed over the bottom of the rack, centered on the aft attachment frame. 25 
bags are required (625 Ibs total). 


3. Pull limit drag load (346 Ibs) aft on center rack using a load cell and chain come-along. 


4. The load must be applied for at least 3 seconds. 


5. Document the test with pictures of the bags of lead shot stacked on the rack and of the 


overall test. 


6. CAREFULLY release the drag load. 


7. CAREFULLY remove the bags of lead shot. Keep feet clear of rack. 


8. Visually inspect the bike rack, mounting beams and attachment fittings for signs of 
permanent déformation. 


9. Apply the ultimate maneuvering load (959 Ibs) downward using bags of lead shot, 25 
Ibs each, distributed over the bottom of the rack, centered on the aft attachment frame. 
39 bags are required (975 Ibs total). 


CAUTION: KEEP FEET CLEAR FROM UNDER BIKE RACK. 


10. Pull ultimate drag load (520 Ibs) aft on center rack using a load cell and chain come- 
along. 


11. The load must be applied for at least 3 seconds. 


12. Document the test with pictures of the bags of lead shot stacked on the rack and of the 


overall test. 


13. CAREFULLY release the drag load. 


14. CAREFULLY remove the load from the rack. Keep feet clear of rack. Remove the bike 
rack from the mounting beams. 


15. Visually inspect the bike rack, mounting beams and attachment fittings for signs of 
permanent déformation or failure. 


16. Record the results in section 5.4 below. 


4.3.5 Contaminated Mechanism Pull Test 


1. Set bike rack on floor with bottom suitably protected and leveled with 2x4's. Apply 
contaminant to rollers and bike rack, see table in section 5.5. Secure the forward frame 
by locking the cam lever in the contaminant. 


2. Secure aft end of bike rack to drag post using a strap. 
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3. Pull on movable frame using strap fixture and a spring scale to measure break out force 
required to cause frame to slide. 


f 


4. Repeat test at least 3 
times. 


5. Record the results in section 5.5 below. 


6. Clean the applied contaminant and repeat test for each contaminant in table 5.5. 
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5.0 
TEST RESULTS 


5.1 
Individual Bike Drag Load 


Tests witnessed by TCCA DAR 304 James Tinson on XX. 


5.1.1 
Ultimate Load 


Condition 
Required Load 
Actual Load 
Witness Initial 


Ultimate Drag 


(afl) 26" tires 


104 Ibs 


(pulled on bike) 
Ibs 


Ultimate Drag 


(aft) 29" tires 


104 Ibs 


(pulled on bike) 
Ibs 


(The rack sustained the ultimate drag load applled to the bike. During the test the bike was 
checked to ensure it would not pull free of the frame. After completing the ultimate load test, the 
bike was checked to ensure it had not come loose in the frame. The rack was inspected for 
signs of permanent déformation. There was none found.) 


5.2 
Individual Bike Négative Maneuvering Load 


Tests witnessed by TCCA DAR 304 James Tinson on XX. 


5.2.1 
Ultimate Load 


Condition 
Required Load 
Actual Load 
Witness Initial 


Ultimate Négative 
Maneuvering Load 


(up) 26" tires 


75 Ibs 
(45 Ib test) 


(pulled on bike) 


50 Ibs 


Ultimate Négative 
Maneuvering Load 


(up) 29" tires 


75 Ibs 
(45 Ib test) 


(pulled on bike) 


50 Ibs 


(The rack sustained the ultimate négative maneuvering load applled to the bike. During the test 
the bike was checked to ensure it would not pull free of the frame. After completing the ultimate 
load test, the bike was checked to ensure it had not come loose in the frame. The rack was 
inspected for signs of permanent déformation. There was none found.) 
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5.3 
Individual Bike Side Load 


Tests witnessed by TCCA DAR 304 James Tinson on XX. 


TRI 009.02 


5.3.1 
Ultimate Load 


Condition 
Required Load 
Actual Load 
Witness Initial 


Side Load 


26" tires 


100 Ibs 
(75 Ibs test) 


(pulled on bike) 


Ibs 


Side Load 


29" tires 


100 Ibs 


(75 Ibs test) 


(pulled on bike) 


Ibs 


(The rack sustained the ultimate sideward load applied to the bike. During the test the bike was 
checked to ensure it would not pull free of the frame. After completing the ultimate load test, the 
bike was checked to ensure it had not come loose in the frame. The rack was inspected for 
signs of permanent déformation. There was none found.) 


5.4 
Positive Maneuvering Load 


Tests witnessed by TCCA DAR 304 James Tinson on XX. 


5.4.1 
Limit Load 


Condition 
Required Load 
Actual Load 
Witness Initial 


Limit Maneuvering 
Load (downward) 
682 Ibs (617 test) 


(distributed over rack) 
Ibs 


Limit Drag 


(aft) 


346 Ibs 


(pulled on rack) 
Ibs 


(The bike rack and mounts supported the limit positive maneuvering and drag loads for more 
than 3 seconds. After completing the limit load test, the bike rack was inspected for permanent 
or detrimental déformation. There was none found.) 


(picture) 


Figure 5.1.3 - 
Limit Cargo Load 


(picture) 


Figure 5.1.4 - 
Limit Cargo Load 
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5.4.2 


TR1009.02 


Ultimate Load 


Condition 
Required Load 
Actual Load 
Witness Initial 


Ultimate Maneuvering 
Load (downward) 
1024 Ibs (959 test) 


(distributed over rack) 
Ibs 


Ultimate Drag 


(aft) 


520 Ibs 


(pulled on rack) 
Ibs 


(The bike rack and mounts supported the ultimate positive maneuvering and drag loads for 
more than 3 seconds. After completing the ultimate load test, the bike rack and mounts were 
inspected for permanent or detrimental déformation and failure. There was none found.) 


(picture) 


Figure 5.1.3 - 
Ultimate Cargo Load 


(picture) 


Figure 5.1.4 - 
Ultimate Cargo Load 
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5.5 
Contaminated Mechanism Pull Test 


Tests witnessed by TCCA DAR 304 James Tinson on XX. 


5.5.1 
Ultimate Load 


Condition 
Breakout Loads 
Witness Initial 


Bare (powder coat), 
no contaminants 


WD-40 


Mobil Grease 28 


Talcum Powder 


Abrasive Grit 


(sand / glass) 
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4.0 
PROJECT DESCRIPTION 


4.1 
General 


Aero Design Ltd. produces cargo baskets and cabin steps for many helicopter modeis. AN Aero 
Design baskets use similar mounting provisions which incorporate the same quick reiease 
System. This new configuration for the Airbus Helicopters EC130 draws elements from a 
number of other modeis: the fuselage attachments are similar to the Bell 2068 configuration; the 
mounting beams are similar to those used on the Bell 206L/407; the basket is identical to the 
AS350 extra large basket using the mounting points at the end of the basket from the AS350 
short basket configuration; and the cabin step is similar to the maintenance steps for the AS350. 


4.2 
FIxed Mounting Provisions 


The fixed mounting provisions consist of the fuselage attachment points and the mounting 
beams which incorporate the quick reiease mechanism. 


The original Airbus Helicopters billet machined 7175 Aluminum Forward Cross Tube Clamps 
are replaced with Aero Design billet machined 7075-T651 Aluminum Clamps. These 
replacement clamps include intégral lugs to accommodate barrel nuts in order to provide hard 
points for the attachment of the Forward Beam. These hard point provisions are identical to the 
Aero Design hard point provisions for the Bell 206L/407 Cargo Baskets. See ER1009.01 for the 
applicable fatigue/ strength /dimensional /protection /hardware /service qualification analysis for 
these replacement clamps. 


Figure 4.2.1 - 
Original Landing Gear Attachments 
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1.0 
INTRODUCTION 


This certification plan détails the means and methods of compliance for the Airworthiness 
Requirements shown on the Compliance Program Checklist (Appendix A). 


This reissue of STC SH08-16 adds the Airbus Helicopters EC130B4 configurations to the 
existing Airbus Helicopters AS350/AS355 configurations as both models share the same type 
certificate data sheet and the installations use many of the same components. 


2.0 
DEFINITIONS 


The following abbreviations are used in this document: 
FMS - 
Flight Manual Supplément 


ICA - 
Instructions for Continued Airworthiness 


3.0 
PERSONNEL 


Applicant: Aero Design Ltd. - 
Jeff Clarke, P.Tech.(Eng.) 


Delegate: DAR304 James Tinson, P.Eng. 


Transport Canada: Jack Staal, PNR Région 
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TO EXISTING ATTACHMENTS> 


CROSS TUBE STRAP 
(2 PLACES) 


BARREL NUI 
0 


DETAIL VIEW 


FORWARD BEAM 


Figure 4.2.2 - 
Forward Attachment Provisions 


The aft attachment picks up on the main fuselage frames at the aft fuel oeil cross member 
(figure 4.2.3, "A"). The aft fuel cell cross member includes the aft attachment points for the 
cargo swing (2557 Ibs slung load), which is used to calculate the allowable loads on the frame 
per Engineering Report ER1009.01. In order to install the lower aft fuselage fairing panel, which 
slides between the fuselage frames and landing gear fairings with little room to rotate, the aft 
attachment fittings cannot extend lower than the fairing panel once installed. To simplify 
installation and reduce the required cutout size in the fairing panel, the fitting incorporâtes a 
5000 Ib seat stud fitting, the same as the basket attachments. The mounting beam attaches to 
the fitting with a 5000 Ib seat stud quick disconnect claw fitting (see figure 4.2.4). The claw 


fitting is secured via an intégral locking ring feature, as well as an external ring to prevent 
inadvertent release. 


Figure 4.2.3 - 
Fuel Cell Support Members 
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TO EXISTING BOLTS 
FOR FUEL CELL 
CROSS-MEMBER 
FTTNG 


ADAPTER 


CLAW FITTING 


BARREL NUI 


DETAIL VIEW 


AFT BEAM 


Figure 4.2.4 - 
Aft Attachment Provisions 


The forward and aft mounting beams are machined 7075-T651 aluminum bars, spanning the 
width of the fuselage, approximately 85 inches (2.2 m) wide. The beams are pocketed with 
through holes to reduce weight and allow airflow through the beam. 


Stainless steel down tubes, with keyways in the outboard faces for attaching the basket or other 
equipment, are attached to the outboard ends of the aluminum beams. The down tubes are 
virtually identical to ail other Aero Design mounting beams. The arrangement of horizontal and 
vertical keyways allows the use of a single pin to retain the basket, step or bike rack, simplifying 


installation and removal. 


FORWARD BEAM 


FWD 


AFT BEAM 


FWD 


FORWARD DOWN TUBE 
AFT DOWN TUBE 


Figure 4.2.5 - 
Down Tubes 
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4.3 
Quick Release Cargo Basket 


The only différence between the existing AS350 extra large basket (mode! 940) and the EC130 
extra large basket (model 1009) is the attachment points are moved to the first and last hoops, 
which is the same configuration as the AS350 médium and short baskets (model 764 and 776). 
AN other construction of the basket remains the same as basket model 940. The 300 Ib (136 
kg) cargo load limit aiso remains the same. 


The basket and lid are fabricated from a welded 4130 steel tubing structure (3/4" rims, Î4" hoops 
and spines), and lined with expanded steel mesh. The basket attachments are located on the 
most forward and aft hoops of the basket. The end hoops include a brace strut tube to support 
the outboard edge of the basket back to the attachment points. The lid is attached with 
extruded hinge, riveted to the structure. The lid is secured closed with the handie, which is 
locked into brackets on the basket body, with an additional safety catch included that will retain 
the lid in the event the handie is not correctiy latched. The lid is held open with a sliding brace 
that automatically locks in the open position and must be manually uniatched to close the lid. 


Figure 4.3.1 - 
Model 1009Quick Release Cargo Basket 


4.4 
Quick Release Cabin Step 


Installation of the Mounting Provisions requires removal of the existing cabin step provided as 
part of the type approved configuration. On the side opposite to the cargo basket or equipment 
installation, or when the basket or equipment is removed, a step to access the cabin is required. 


The Quick Release Cabin Step is installed on the helicopter using the Mounting Provisions 
supplied for use with the Quick Release Cargo Basket. The step is an aluminum extrusion, with 
aluminum brackets welded to the ends with fittings that engage in the mounting beams. The 
step locks into the same mechanism on the mounting beams as the basket. 


The step is similar to the cabin step used for the Bell 429, however the length is increased from 
74.75" to 96". 
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CABIN STEP 


MOUNTING PROVISIONS 


Figure 4.4.1 - 
Model 1010 Quick Release Cabin Step 


ORIGINAL CABIN STEP 
(REMOVED) 


4.5 
Comparison of Configurations 


The following information is preiiminary in nature and subject to change. 


Configuration 
Max 
Cargo 


Instailed 
Weight 
Length 
(outside) 
Width 
(outside) 
Depth 
(outside) 


Frontal 
Area 
Long. 
CofG 


Latéral 
CofG 
Provisions 
100902-01 
N/A 
41 Ibs 
N/A 
N/A 
N/A 
256 in^ 
102.2 in 
0.0 in 


Basket, LH 
100901-01-01 
300 Ibs 
75 Ibs 
97.0 in 
25.5 in 
20.2 in 
458 in^ 
100.9 in 
-56.9 in 


Basket, RH 
100901-01-02 
300 ibs 
75 Ibs 
97.0 in 
25.5 in 
20.2 in 
458 in^ 
100.9 in 
56.9 in 


Cabin Step, LH 
1010-01-01 
N/A 
9 
Ibs 
104.8 in 
4.7 in 
4.8 in 
11.6 in^ 
100.9 in 
-47.0 in 


Cabin Step, RH 
1010-01-02 
N/A 
9 
Ibs 
104.8 in 
4.7 in 
4.8 in 
11.6 in^ 
100.9 in 
47.0 in 
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5.0 
BASIS OF CERTIFICATION 


Model: Airbus Helicopters EC130 B4 


TCDS: 
• 
TOCA: 
H-83 Issue 22 
• 
FAA: 
H9EU Revision 23 
• 
EASA: 
R.008 Issue 8 


Note: This installation may not be applicable to the EC130 T2 due to différences in the aft fuel 
cell support structure related to the crashworthy fuel cell. 


5.1 
TCCA Basis of Certification 


5.1.1 
TCCA - 
TCDS H-83, Issue 22 


The following Certification Basis has been accepted as équivalent to the Airworthiness Manual 
Chapter 527 at Change 3 dated January 3, 1994: 


a) JAR 27 First Issue dated September 6, 1993 with orange paper amendment 27/98/1 
effective February 16, 1998. 


b) JAA Spécial Condition on High Intensity Radiated Field. 


c) Exemption for Rear Bench Seat regarding JAR 27-562 and JAR 27-785(a),(b),(j) and for 
Fuel Systems regarding JAR 27952(a),(c),(d),(f),(g). 


d) Equivalent Safety Findings on Main Gearbox Oil Filter By Pass and Powerplant 
Instrument Markings. 


e) Provisions of ICAO Annex 16, Volume I, Third Edition, Amendment 5, Chapter 8. 


f) Fuel Discharge as per ICAO Second Edition dated July 1993 Annex 16, Volume 2, 2nd 


Part. 


g) In addition the following Transport Canada Additional Airworthiness Requirements as 
published in the Canadien Airworthiness Manual, Chapter 527, Change 3 dated January 
3, 1994: 


i) 527.1093 (b)(l) Engine Opération in Snow 


ii) 527.1301-1 Rotorcraft Opérations After Ground Cold Soak 


iii) 527.1557(c)(3) Miscellaneous Markings and Placards 


iv) 527.1581 (e),(f) Rotorcraft Flight Manual 


v) 527.1583(h) Operating Limitations, Ambient Température 
AWM 516, Aircraft Emissions: Subchapter A for Aircraft Noise (this refers to International Civil 
Aviation Organization (ICAO) Annex 16, Volume I) and Subchapter B for Prévention of Vented 
Fuel (this refers to ICAO Annex 16, Volume II, Part 11). 


Arriel2B1 engine -Third Edition/Arndt 5, Chapter 8 


5.2 
Equivalency of Canadian Basis of Certification to Foreign Basis 


This section addresses the basis of certification in foreign jurisdictions for which this approval 
may be familiarized following issue of the Canadian approval. 
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5.2.1 
FAA - 
TCDS H9EU, Revision 23 


14 CFR 21.29 and part 27 Amendment 27-1 through Amendment 27-32, except 14 CFR 27.952 
is not adopted. 


14 CFR 36 Appendix H through Amendment 20. 


Spécial Condition 27-009-SC for HIRF. 


Equivalent Level of Safety Findings 


-14 CFR 27.1549(b) Powerplant Instrument Markings 


-14 CFR 27.1027(b)(2) Main Gearbox Oil Filter Bypass 


The Canadien basis of certification defined on TCDS H-83 is équivalent to the FAA basis of 


certification defined on TCDS H9EU. 


5.2.2 
BASA - 
TCDS R.008, Issue 8 


JAR 27 first issue dated September 6, 1993, and orange paper amendment 27/98/1 effective 
February 16, 1998. 
Exemption for Rear Bench Seat regarding JAR 27-562 and JAR 27-785(a),(b),(j) and for Fuel 
Systems regarding JAR 27952(a),(c),(d),(f),(g). 


Equivalent Safety Findings on Main Gearbox Oil Filter By Pass and Powerplant Instrument 
Markings. 


The Canadian basis of certification defined on TCDS H-83 is équivalent to the EASA basis of 


certification defined on TCDS R.008, as stated on TCDS H-83. 


5.3 
This Modification 


The basis of certification for this modification has been considered in accordance with CAR 
521.158 - Standards of Airworthiness, SI 521-004 and SI 521-005, and AC 500-16. The 
Changed Product Ruie Décision Record, CPR-DR1009, Rev. 0 (Appendix B), documents the 
following findings with regards to this modification; 
• 
this modification is not substantial 
• 
the latest standards will not be used 
• 
this change is not significant 
• 
the basis of certification for this modification remains the same as the original basis of 


certification for the aircraft as defined in the TCDS. 


The FAA basis of certification is more clearly written and has better control over previous 
revisions to the FARs, therefore it is proposed to use the FAA basis of certification for this 
Project. 
The Canadian Additional Airworthiness Requirements, as applicable, are addressed as shown 
below: 
a) 527.1093 (b)(l) Engine Opération in Snow 
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b) 527.1301-1 Rotorcraft Opérations Afler Ground Cold Soak 
c) 527.1557(0)(3) Miscellaneous Markings and Placards 
d) 527.1581 (f) Rotorcraft Fiight Manual 
e) 527.1583(h) Operating Limitations, Ambiant Température 
f) 527.1581 (f) Rotorcraft Fiight Manual 


This installation introduces no changes from Type Approved configuration for the above 
paragraphe. 


g) 527.1581 (e) Rotorcraft Fiight Manual 


This installation includes metric units as required by 527.1581 (e). 


(Note this paragraph has been removed from the standards at Change 527-4.) 


Please indicate agreement that the basis of certification for this project shall be to the FARs as 
defined on the FAA TCDS H9EU as applicable by signing below, or providing said agreement 


via email. 


For Transport Canada Civil Aviation 
Date 


6.0 
APPLICABILITY OF AIRWORTHINESS DIRECTIVES 


Ainvorthiness Directives applicable to the Airbus Helicopters EC130 B4 were reviewed on 29 
April 2015, and none were found to be affected by this project. 
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7.0 
CERTIFICATION PLAN 


The certification plan and compliance checklist (Appendix A) use the FAR paragraphs as they 
have been determined to be équivalent to the Canadien basis of certification, refer to section 


5.3. 


7.1 
General 


Re-issue of the approval is to accomplish the following: 


a) Add quick release mounting provisions configuration for EC130 B4 model (1009 
configuration) 


b) Add cargo basket configuration for EC130 B4 model (1009 configuration). 


c) Add cabin step configuration for EC130 B4 model (1010 configuration). 


This certification plan détails the means and methods of compliance for the addition of the new 
configurations listed above. 


FAR 27 Subpart B - Flight 


7.2 
27.29 - Empty Weight and Corresponding C of G 


7.2.1 
Means of Compliance 


a) Review, calculate and inspect 


7.2.2 
Method of Compliance 


a) Weight and balance information required to compute the aircraft empty weight and 
corresponding C of G with the cargo basket, cabin steps and mounting provisions 
installed is provided on each installation drawing as well as in the Instructions for 
Continued Airworthiness. 


7.2.3 
Compliance Documents, Data and Testing 


a) Installation drawings; 100901, 100902, 101001 


b) Instructions for Continued Ain/vorthiness ICA1009.91 Revision 0 
(basket, provisions) 


c) Instructions for Continued Ainworthiness ICA1010.91 Revision 0 
(cabin step) 


7.2.4 
Level of Délégation 


Finding of compliance to FAR 27.29 delegated. 


7.2.5 
Level of Involvement / Service 


None 


Revision 1 
Page 14 
29 June 2015 


Aero Design Ltd. 
CP1009 


7.3 
27.45, .51, .65, .71, .73, .75, .141, .143, .171, .173, .175, .177, .241, .251 - 
Flight Requirements and .547 - 
Main Rotor Structure (Mast Bending) 


7.3.1 
Means of Compllance 


a) Test 


7.3.2 
Method of Compliance 


a) Company flight test to ensure installations do net produce excessive vibration and 
détermine the handiing qualities of the aircraft are adéquate prior to TCCA flight test, 
in accordance with Flight Test Plan and Report FTP1009.03. 


b) Vibrations on test aircraft configurations to be compared to unmodified aircraft using 
vibration analysis equipment. Flight test plan and report FTP1009.03 will détail the 
extent of the vibration analysis pass/fail criteria and a baseline spectrum will be 
included for comparison. 


c) Comprehensive TCCA flight tests to détermine flight characteristics and limitations. 


7.3.3 
Compliance Documents, Data and Testing 


a) Flight test plan and report FTP1009.03. 


b) Flight test report prepared by TCCA flight test pilot 


7.3.4 
Lave! of Délégation 


Not delegated 


7.3.5 
Levai of Involvement / Service 


a) TCCA to accept flight test plan FTP1009.03. 


b) TCCA Flight test 


c) Finding of compliance for flight requirements paragraphs 


Subpart C - 
Strength Requirements 


7.4 
27.301, .303, .305, .307, .337, .625 - 
Strength Requirements 


7.4.1 
Means of Compliance 


a) Analysis 


b) Test 


7.4.2 
Method of Compliance 


a) Analysis to détermine applied loads 


b) Analysis and load tests to show proof of compliance 


7.4.3 
Compliance Documents, Data and Testing 


a) Engineering Reports: ER1009.01, ER1010.01 


b) Load Test Reports: TR1009.02, TRI 010.02 
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7.4.4 
Level of Délégation 


a) Finding of compliance to FAR 27.301, .303, .305, .307, .337, .561 delegated. 


7.4.5 
Level of Involvement / Service 


a) TCCA to accept air drag loads In ER1009.01, ER1010.01 
b) TCCA to accept load test pians TRI 009.02, TRI 010.02. 


7.5 
27.471, .473, .501, .549, 571 - 
Strength Requirements (Landing Gear) 


7.5.1 
Means of Compliance 


a) Review, calcuiate, and inspect 


7.5.2 
Method of Compliance 


a) Analysis to compare original configuration to new. 


b) Statement in report to address the modified forward landing gear attachment 
configuration. The report addresses the applicable fatigue/ strength /dimensional 
/protection /hardware /service qualification analysis for these replacement clamps. 


7.5.3 
Compliance Documents, Data and Testing 


a) Engineering Reports; ER1009.01 


7.5.4 
Level of Délégation 


None. 


7.5.5 
Level of Involvement / Service 


a) Finding of compliance to FAR 27.471, .473, 501, .549, .571 


Subpart D - Design and Construction 


7.6 
27.601, .603, .605, .609, .611 - Design Requirements 


7.6.1 
Means of Compliance 


a) Review and inspect 


7.6.2 
Method of Compliance 


a) Spécifications on fabrication drawings 


7.6.3 
Compliance Documents, Data and Testing 


a) Fabrication drawings 


7.6.4 
Level of Délégation 


a) Finding of compliance to FAR 27.601, .603, .605, .609, .611 delegated. 


7.6.5 
Level of Involvement I Service 


None. 
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7.7 
27.613 - 
Material Requirements 


7.7.1 
Means of Compliance 


a) Analysis 


7.7.2 
Method of Compliance 


a) Strength properties in accordance with material spécifications and AR-MMPDS-01 as 
applicable 


7.7.3 
Compliance Documents, Data and Testing 


a) Fabrication drawings 


7.7.4 
Level of Délégation 


a) Finding of compliance to FAR 27.613 delegated. 


7.7.5 
Level of Involvement / Service 


None. 


7.8 
27.725, .727 - 
Limit Drop Test / Reserve Energy Drop Test 


7.8.1 
Means of Compliance 


a) Review and inspect. 


7.8.2 
Method of Compliance 


a) Statement in report regarding landing gear deflection 


a. Cabin/crew doors are jettisonable, deflection of basket due to contact with 
landing gear in an emergency landing condition does not prevent doors from 
being jettisoned. 


b. AC27-1B, section 27.727A allows for expendable accessories to be damaged by 
landing gear déformation. 


7.8.3 
Compliance Documents, Data and Testing 


a) Engineering Reports ER1009.01 


7.8.4 
Level of Délégation 


None. 


7.8.5 
Level of Involvement / Service 


a) Finding of compliance to FAR 27.725, .727. 


7.9 
27.783, .807 - 
Doors / Emergency Exits 


7.9.1 
Means of Compliance 


a) Review and inspect. 
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7.9.2 
Method of Compliance 


a) Statement in report regarding access to cabin doors. 


a. RH crew/cabin door is jettisonable from inside 


b. LH crew door is jettisonable from inside, accessible from aft cabin 


b) Evaluate egress while aircraft is configured for flight test. 


7.9.3 
Compliance Documents, Data and Testing 


a) Engineering Reports ER1009.01 


7.9.4 
Level of Délégation 


a) Finding of compliance to FAR 27.807 delegated. 


7.9.5 
Level of Involvement / Service 


a) Finding of compliance to FAR 27.783. 


7.10 27.787 - 
Cargo Compartments 


7.10.1 
Means of Compliance 


a) Analysis 


7.10.2 
Method of Compliance 


a) Compliance with FAR 27.301 through 27.307 and 27.337 


7.10.3 
Compliance Documents, Data and Testing 


a) Engineering Report ER1009.01 


b) Load Test Report TRI 009.02 


c) Fabrication drawings 


7.10.4 
Level of Délégation 


a) Finding of compliance to FAR 27.787 delegated. 


7.10.5 
Level of Involvement / Service 


None. 


7.11 27.865 - 
External Loads 


The cargo basket installation is clearly a Class A rotorcraft external load (non-jettisonable, not 
extending below the landing gear). FAR 27.865 is not used for the cargo basket installation 
because the operating ruies for external loads in the FAA system, Part 133, specifically preclude 
the carriage of passengers during external loads opérations. TCCA permits the carrying of 
passengers with external loads in CAR 703.25 - 
Air Taxi Opérations, External Loads, when the 
external load installation is approved by a supplemental type certificate. 
To prevent classification as a Class A external load in the FAA system and the requirement to 
operate under Part 133, the bicycle rack is considered a cargo compartment and uses the loads 
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specified in FAR 27.787, which are higher than the 2.5g maximum vertical load factor specified 


in 27.865. 


7.12 27.1323 - 
Airspeed Indicating System 


7.12.1 
Means of Compliance 


a) Test 


7.12.2 
Method of Compliance 


a) Flight Test to demonstrate airspeed indicating system is not affected by modification 


Note: Static port located approx. 24" aft of fonward mounting beam on the bottom of 
the fuselage. 


7.12.3 
Compliance Documents, Data and Testing 


a) Flight Test Plan and Report FTP1009.03 


7.12.4 
Level of Délégation 


None 


7.12.5 
Level of Involvement / Service 


a) Finding of compliance to FAR 27.1323 


Subpart G - 
Operating Limitiations and Information 


7.13 27.1501, .1503, .1505, .1525, .1581, .1583(c), .1585, .1587 


7.13.1 
Means of Compliance 


a) Test 


b) Flight Manual Supplément 


7.13.2 
Method of Compliance 


a) TCCA flight test to détermine limitations 
b) Flight Manual Supplément provided which includes operating limitations, operating 
procédures, performance information and loading information. 


7.13.3 
Compliance Documents, Data and Testing 


Flight Manual Supplément FMS1009.91 


7.13.4 
Level of Délégation 


None 


7.13.5 
Level of Involvement / Service 


a) TCCAto approve FMS1009.91 
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b) Finding of compliance to FAR 27.1501, .1503, .1505, .1525, .1581, .1583(c), .1585, 
.1587 


7.14 27.1541, 27.1557 - Markings and Placards 


7.14.1 
Means of Compliance 


a) Placard provided 


7.14.2 
Method of Compliance 


a) Placard is engraved aluminum, located conspicuousiy on basket lid 


b) Placard spécifias loading limitations 


7.14.3 
Compliance Documents, Data and Testing 


a) Fabrication drawings 


7.14.4 
Level of Délégation 


a) Finding of compliance to FAR 27.1557 delegated. 


7.14.5 
Level of Involvement / Service 


a) Finding of compliance to FAR 27.1541. 


7.15 27.1529-ICA 


7.15.1 
Means of Compliance 


b) Instructions for Continued Airworthiness provided 


7.15.2 
Method of Compliance 


b) Instructions for Continued Airworthiness are prepared in accordance with CAR 527 
Appendix A 


7.15.3 
Compliance Documents, Data and Testing 


Instructions for Continued Airworthiness ICA1009.90, ICA1010.90 


7.15.4 
Level of Délégation 


None 


7.15.5 
Level of Involvement / Service 


a) TCCA to accept ICA1009.90, ICA1010.90 


b) Finding of compliance to FAR 27.1529 
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7.16 Schedule 


The following schedule is proposed and will be updated as items are changed or completed. 


Proposée! target completion date: 01 June 2015 


Item 
Deliverable 
TCCA Level of 
Invofvement / Service 
Submission 


Date 
(proposed) 


Approvai / 


Acceptance 


(Initial) 


Date 


Fiight test pian 


(Section 7.3.5) 


FTP1009.03 Accept test pian 


Fiight test report 


(Section 7.3.5) 


FTP1009.03 Accept resuits 


TCCA Fiight test 


(Section 7.3.5) 


Report 
Fiight test by TCCA piiot 
N/A 


Engineering Report 
- 
Air Drag Loads 


(Section 7.4.5) 


ER1009.01 
Accept air drag ioads 


ER1010.01 
Accept air drag ioads 


Load test report 


(Section 7.4.5) 


TRI 009.02 
Accept test pian 


TR1010.02 
Accept test pian 


Engineering Report 
(Section 7.7.5) 
ER1009.01 
Finding of compiiance to 
CAR 27.783 


Fiight Manual 
Supplément 


(Section 7.9.5) 


FMS1009.91 Review and approvai 


iCA 


(Section 7.11.5) 
(MSI 53) 


iCAl 009.90 
Review and acceptance 


iCA1010.90 
Review and acceptance 


Findings of 
Compiiance 


(Section 7.3.5, 7.7.5, 
7.9.5, 7.11.5) 


CP1009 


(checkiist) 


Finding of compiiance to 
indicated paragraphe on 
compiiance program 
checkiist (Appendix A) 
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APPLICANT: 


CORRESPONDANCE TO: 


(If other than applicant) 


Aero Design Ltd. 
9888 A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


DATE: 


REVISION No. 


MAKE: 


MODEL: 


REGISTRATION: 


SERIAI No.: 


11 May 2015 


1, 29 June 2015 


Airbus Helicopters 


EC130 B4 


Ail Eligible 


AH Eligible 


NATURE OFWORK 


TYPE CERTIFICATE DATA SHEET 


MODEL CERTIFICATION BASIS 


MODIFICATION CERTIFICATION BASIS 


Quick Release Mounting Provisions Installation; Cargo Basket Installation; Cabin Step Installation 


H-83 
AWM 527 at Change 527-3, équivalent to FAR 27 at amendment 32 
Same as original basis of certification 


Altworthiness 
Requirement 
FAR 27 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT 
DAR 
Comments 


Subpart B - Flight 


27.29 
32 
Empty Weight and Corresponding C of G 
Data specified on inst'n drawing 
X 


27.45 
32 
Performance - General 
Flight Test 
X 


27.51 
32 
Takeoffdata: General 
Flight Test 
X 


27.65 
32 
Climb: Ail Engines Operating 
Flight Test 
X 


27.71 
32 
Autorotation Performance 
Flight Test 
X 


27.73 


27.75 


27.141 


MCCMNC 
OC ococ 


Performance at Min. Operating Speed 


Landing 


Flight Characteristics - 
General 


Flight Test 


Flight Test 


Flight Test 


X 


X 


X 


Preliminary flight tests performed by Aero 
Design in accordance with Flight Test Plan 
FTP1009.03 


27.143 


27.171 


32 


32 


Controllability and Maneuverability 


Stability - 
General 


Flight Test 


Flight Test 
X 
X 
Certification flight tests performed byTCCA 
test pilot 
27.173 
32 
Static Longitudinal Stability 
Flight Test 
X 


27.175 
32 
Démonstration of Longitudinal Stability 
Flight Test 
X 


27.177 
32 
Static Directional Stability 
Flight Test 
X 


27.241 
32 
Ground Résonance 
Flight Test 
X 


27.251 
32 
Vibration 
Flight Test 
X 
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Airworthiness 
FAR 27 
Requirement 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT DAR Comments 


Subpart C 


27.301 


27.301 


27.303 


27.305 


27.307 


27.337(a) 


27.471 


27.473 


27.501 


27.547 


27.549 


27.561 (b) 
(3) 


27.561(c) 


' 
Strength Requirements 
32 
Loads - 
Air Drag Loads 


32 
Loads - 
Inertia Loads 


32 
Factor of Safety 
32 
Strength and Déformation 


32 
Proof of Structure 
32 
Limit Maneuvering Load Factor 


32 
Ground Loads: General 
32 
Ground 
Loading 
Conditions 
and 
Assomptions 
32 
Ground Loading Conditions: Skid Type 
Landing Gear 


32 
Main Rotor Structure 
32 
Fuselage, Landing Gear, and Rotor Pylon 


Structures 
32 
Occupant Protection 


32 
Items of Mass 


27.561(d) 
32 
Internai fuel tanks 


27.571 
32 
Fatigue 


Analysis 
X 


Compliance 
with 
27.337 and 
27.561 


Analysis in ER1009.01 


Analysis in ER1009.01 


and Test iaw Test Plan TRI 009.02 


Statement in ER1009.01 
X 


Statement in r ER1009.01 
X 


Statement in ER1009.01 
X 


Flight Test 
X 


Statement in ER1009.01 
X 


N/A 


N/A 


Statement in ER1009.01 


N/A 


X 


X 


X 


X 
Critical load factor in vertical direction. 


Mot an item of mass inside the cabin 


Basket is not located above/behind the cabin. 


Forward deflection or failure of basket poses 
no threat to occupants of cabin. 


27.337 Maneuvering Loads are critical vertical 


loads. 


Installation not in area of internai fuel tanks 
below the passenger floor 


Analysis in ER1009.01 


Subpart D - 
Design and Construction 


27.601 
32 
Design 


27.603 
32 
Materials 


27.605 
32 
Fabrication Methods 


27.609 
32 
Protection of Structure 


Drawings 


Drawings 


Drawings 


Drawings 


X 


X 


X 


X 


Design is conventional. 


Materials as specified in AR-MMPDS-01 


Design is conventional. 
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Airworthiness 
FAR 27 
Requirement 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT 
DAR 
Comments 


27.611 
32 
Inspection Provisions 
Drawings 
X 
Design is easy to inspect. 


27.613 
32 
Matériel Strength Properties and Design 
Values 
Values used as per AR-MMPDS-01 
X 


27.625 
32 
Fitting Factor 
Analysis in ER1009.01 
X 


27.725 
32 
Limit Drop Test 
N/A 
Cross tube clamp straps are on bottom of 


27.727 
32 
Reserve Energy Drop Test 
N/A 
tube, not part of load path in drop test 


27.783 
32 
Doors 
Statementin ER1009.01 
X 
Cargo basket located is below doors. 


27.787(3) 
32 
Cargo and Baggage Compartments 
Compliance with 23.301 through 
307 
X 


27.787(b) 
32 
Cargo and Baggage Compartments 
Design 
X 
Basket is a closed container. 


27.787(c) 
32 
Cargo and Baggage Compartments 
Statement in ER1009.01 
X 
Cargo is extemal to helicopter, position wlll 


(1) 
not restrict escape facilities 


27.807 
32 
Emergency Exits 
Statementin ER1009.01 
X 
Installation does not block doors form opening 


27.865 
32 
External Loads 
N/A - 
Statement in CP1009 


27.952(b) 
32 
Fuel System Crash Résistance - 
Fuel tank 
load factors 
N/A - 
statement in ER1009.01 
No change from Type Approved configuration 


27.952(e) 
32 
Fuel 
System 
Crash 
Résistance - 
Séparation offuel and ignition sources 
N/A - 
statement in ER1009.01 
No change from Type Approved configuration 


27.1323 
32 
Airspeed Indicating System 
FlightTest 
X 
To be checked during flight test 


27.1387 
32 
Position Light System Dihedral Angles 
N/A - 
statement in ER1009.01 
No change from Type Approved configuration 


27.1401 
32 
Anticollision Light System 
N/A - 
statement in ER1009.01 
No change from Type Approved configuration 


Subpart G -Operating Limitations and information 


27.1501 
32 
General 
Compliance with 27.1503 - 27.1525 
and 27,1541 - 27.1589 as indicated 
below 


X 


27.1503 
32 
Airspeed Limitations: General 
FlightTest 
X 


27.1505 
32 
Never Exceed Speed 
Flight 
Test, 
Flight 
Manual 
Supplément FMS1009.91 
X 
Vne limits to be determined by flight test 


27.1525 
32 
Kinds of Opération 
FMS1009.91 
X 
Limited to VFR only. 


27.1529 
32 
Instructions for Continued Airworthiness 
ICA Provided, ICA1009.90 
X 


27.1541 
32 
Markings and Placards - General 
Compliance with 27.1557 below 
X 
Placard is engraved aluminum, installed on 
basket iid 
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Alrworthiness 
Requirement 
FAR 27 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT 
DAR Comments 


27.1557(a) 
32 
Miscellaneous Markings and Placards - 
Placard on lid 
X 
Baggage Compartments 


27.1581 
32 
Rotorcraft Flight Manual - 
General 
FMS1009.91 
X 


27.1583(0) 
32 
Operating 
Limitations - Weight and 
FMS1009.91 
X 
Loading Information 


27.1585 
32 
Operating Procédures 
FMS1009.91 
X 


27.1587 
32 
Performance Information 
FMS1009.91 
X 


27.1589 
32 
Loading Information 
FMS1009.91 & Placard 
X 
Placard installed on basket lid 


AWM 527 Requirements 


527.1581 
3 
Flight Manual - 
Metric Units 
(e) 


FMS1009.91 
Metric units provided 
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CPR DR1009. Revision 0, 19 March 2015 
CHANGED PRODUCT RUl^ (CPR) DF.CI.SION RECORD 


NAPA Nou: 


Siep 1: Idemify ihe prnpoiied change lo 
ihe aenmaulical proÂicl. 


(S««K>n 4,l of AC 50CM)(6) 


The changes arc detailcd in thc lisjcd d(icumcnt(s): 


CeniricaiHwi Plan rPl(109. Révision 0 


Mme: AGI issue Paper mav he lequiml lo irackAiiKumeni ihe décisions u Siep 2 and Sleps .S ihrough 8. and lo détail Ihe conchided cenificalion basK 


Siep 2: h ihe change substantiel? 


(Section 4.2 of AC 5004)16) 
□ Yes 
B No 
A ne* type ceitificale is ret|Uired CPR Décision Process is Clased. 


Pnoceed to Siep .1 


Siep i: Will Ihe iatest standanh be used? 


(Section 4..1 of AC 500-016) 
□ Yes 
B No 


Cenificalion hasis lo use laiesi siandaith. Prected lo Siep 8. 


Proceed lo Sicp 4 


Siep 4: Group changes imo relaied and 
unrelaied groop«ngs. 


( Section 4 4 of AC 500-016) 


You may need lo deOne i)ie profeci in ihe rnrmai of i)>e AC's exantple for Step 4. 


N<8e: R* multiple groupings. conlinualHm of ihis process should be splil to separale décision 
records 


Siep 5: h Ihe pioposed change 
significanl' 


(Section .5.0 of AC 500-016) 


□ Yes 
B No 


Proceed to Dedrinn. 


CompliaiKC may he shnsvn in eariier standards. Certincaiion basis to be deftned and 
documcnicd as indicaled Ibetow ). Proceed lo Siep 8. 


DtcUtoa: Will ihe luiesl slandards be 
used' 
□ Yes 
□ No 


Ceniricaiion basis lo use lateid sundards. Proceed In Siep 8. 


Proceed lo Siep 6. addiessing each ata separald) Isec below). 


identmraliai cf AITected Ama: 
The area(s) affecied by (he proposed change have been detailed in Certificaiion 
Plan document numberfs); CPI(K)9, Revision 0 


Siep 6: h Ihis area affccted by tlie 
proposed change? (Ask for each aical 


(Section 6.1 of AC 500-0161 


□ Yes 
G No 


Proceed to Step 7 


Compiiance unlh Ihe Iatest slandards is noi reciuired Compliance may be continued (o be 
shuivn iviih llte exisling cetuficalion basis. 


Siep 7: Do ihe Iatest standards 
coninbuie materially lo the levid of safeiy 
and are they pcactical? 


(Section 6.2 of AC 500-0161 


□ Yes 
□ No 


□ Conimuaiion Sheei(s) Aiiached 


Certification hoxls to he eslaNished using Iatest standards. 


Cranpliance wilh Ihe Iatest slandards is nol required Compliance may he shown lo earlier 
standards. CenificalKin Basis dehned or documentai as indicaled in helo» 


Noie: Scseral standards nvay apply lo each area and Itie assessmeni may differ from 
standard to standard Indiciie Yes if compliance wiih any lalesi standard! s) ssill be 
required Indicatc No only il carlier standards are lo be applied. 


Note: 
A Jetegaie imy develop j pioptuuil ku Ihc Vcs(No dcsisinii of .Step 7 TCC A will makc Ihe final (telermination 


Siep 8: bi the prtposed Baïut of 
Cctuficaïkin Adéquate** 


I Section 8.0 of AC 500-016) 


B Yes 


□ No 


Slop! CPR Décision Process is ChMcd 
Détermination oi Cenificalion Basis is Conipletei 


Basis of cenificatian may requirr laicr airwanhmess standards or Spécial Condilicns 
Convull TCCA. 


CerllOcaliiw Rads 
The certificaiion basis is as follows or as detailed in Ihe listed documenlist 


Refer lo Certification Plan CPlOOd 


Cnder the delegaied authoriiy. I hase cxamined the change m type design listed abose occording lo estaMished procédures and heteby deiermine. 
10 Ihe besi of my knowledge and hclief. tlul it iv (check onc) 
Q 
suhsianlial. pursuani lo section 521.15.) of the CARs 
eu 
significamjiursxuml to subsection 521 I58(J)^ the CARs 
H 
not sigigji^nt. pursuani to vubsection^Sif^Rl )l of thc CARs 


XPR 232(I15 


iimrN TinNdin. DAR VM 
Date 
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1.0 
INTRODUCTION 


This report détails the method of compliance for the paragraphs of FAR 27 listed in Certification 
Plan CP1009. It includes: 
• 
génération of the applied loads to be used for the analysis and load testing used in the 
structural certification of the cargo basket and mounts 
• 
analysis of reactions on the airframe 
• 
certification statements related to ground clearance, doors, and lights. 


2.0 
REFERENCE TEXT 


Eurocopter EC130 lllustrated Parts Book 


Eurocopter Standard Practices Manual 


Eurocopter System Description Section (SDS) Manual 


Aero Design Ltd. Certification Plan CP1009, Revision 1, 29 June 2015, External Mounting 
Provisions Installation, Quick Release Cargo Basket Installation, and Quick Release Cabin Step 


Installation 


Aero Design Ltd. Engineering Report ER842.01, Revision 0, 14 October 2011, Cargo Basket 
Handie - Load Test Report, approved by E. Burgoin DAR 290M 


-test for supporting inertia load of cargo by handie and hinge assembly remains valid. 


-test of handie latching remains valid 


Aero Design Ltd. Test Plan and Report TR959.05, Revision 0, 14 March 2014, Bell 429 Cargo 
Basket Lid and Front Panel Load Test Report, approved by J. Tinson DAR 304 


-test for supporting air drag load on lid with basket mounted upside down on upside 
down mounting provisions (section 5.1) is valid to demonstrate the négative 
maneuvering condition. 


Aero Design Ltd. Load Test Plan and Report TRI 009.02, Revision 0, dated XX 


Aero Design Ltd. Installation Drawings: 


100901, Revision 0 - 
Cargo Basket Installation 


100902, Revision 0 - 
Quick Release Mounting Beams Installation 


100903, Revision 0 - 
External Attachment Provisions Installation 


Aero Design Ltd. Fabrication Drawings: 


100910, Revision 0 - 
Cargo Basket Assembly 


100911, Revision 0 - 
Basket Body Assembly 
94012, Revision 1 - 
Lid Assembly 


100915, Revision 0 - 
Forward Beam Assembly 


100916, Revision 0 - 
Aft Beam Assembly 
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100930, Revision 0 - 
Forward Fitting Fabrication 
100931, Revision 0-Aft Fitting Fabrication 


100932, Revision 0- 
Forward Beam Fabrication 


100933, Revision 0 - 
Aft Beam Fabrication 


100934, Revision 0 - 
Forward Down Tube Fabrication 


100935, Revision 0 - 
Aft Down Tube Fabrication 


3.0 
BASIS OF CERTIFICATION 


Refer to Certification Plan CRI009, Revision 1, section 5.3 for the applicable basis of 


certification. 
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4.0 
LOADS 


4.1 
Load Factors 


Quick Release Cargo Basket - EC130 


FAR 27.561 (b)(3) 


FAR 27.625 


FAR 27.303 


FAR 27.337(a) 


''man ult 


Uitlmate Upward Emergency Landing Load Factor; 
ne up := 1 -5 


Ultimate Forward Emergency Landing Load Factor: 
Hç ftvd:= 4-0 


Ultimate Sideward Emergency Landing Load Factor: 
side:= 2.0 


Ultimate Downward Emergency Landing Load Factor: ne down •= 4-0 


Fitting Factor (does not apply to articles being tested): nff:= 1.15 


*man_neg;_u • 


Safety Factor: 


Limit Positive Maneuvering Load Factor 


Ultimate Positive Maneuvering Load Factor: 


Limit Négative Maneuvering Load Factor: 
= Hnjan neg "sf Ultimate Négative Maneuvering Load Factor: 


nsf:= 1-5 


"man •— 


"man ult ~ 5.25 


''manneg 
^ 


''man_neg_u = ~1 -5 


CRITICAL ULTIMATE LOAD FACTORS: 


Downward: 
Ultimate 


Forward: 
Ultimate 


Sideward: 
Ultimate 


Upward: 
Ultimate 
Ultimate Upward Emergency Landing Load Factor: 


''man_ult ~ 5.25 


''e_f\vd~ 4 


''e side ~ ^ 


''e_up ~ 1 -5 


Note: 
The basket is mounted below and to one side of the cabin. Forward deflection or failure 


in the emergency landing condition does not endanger the occupants. Likewise, Sideward and 
Upward deflection or failure of the basket in the emergency landing condition do not endanger the 
occupants. 
Sideward and Upward Load Factors are used in the tests to ensure that the lid of the 
basket does not open in flight. 
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4.2 
Loads Overview 


4.3 


EMERG. SIDE 
(MANDEE) 


NEC. MANEUVERING 
EMERG. UP 
(HANDLE/LIO) 
ult. ==.450 LBS 
î 
l 
DRAG 
ult. = 510 LBS 


POS. MANEUVERING 
ult. = 1969 LBS 


Figure 4.2.1 - 
Overview of Applied Loads 


Inertia Loads 


4.3.1 
Weights 


Wbasket:=75 1bf 


Wcargo-300- M 


Wbeam:=23 1bf 


Whandle:=4.5-M 


Welght of basket (including options, basic basket is less) 


Weight of cargo (max) 


Weight of mounting beam (each) 


Weight of handie assembly 


4.3.2 
Positive Maneuvering Load 


Pmanjim ■ " (^basket 
^cargo) ' "manjim 


Pmanjim = (75 ■ Ibf + 300-Ibf) • 3.5 


Pman lim = 1313- M 
Llmit maneuvering load due to cargo and basket 


Pman_ult 
Pman lim ' ''sf 


Pman_ult = 1312.5- Ibf - 1.5 


Pman ult ~ 1969- ibf 
Ultimate maneuvering load due to cargo and basket 
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Pmanjim beam •" ^beam ' 
"man lim 


Pman_liin_beam ~ 23- Ibf- 3.5 


Ppian lim beam =81- Ibf 
Llmlt maneuverlng load due to beam 


^man ult beam ■ " Pman_lim_beam ' '^sf 


Pman_ult_beam ~ 80.5- Ibf - 1.5 


^man ult beam ~ 121- Ibf 
Ultlmate maneuverlng ioad due to beam 


4.3.3 
Négative Maneuverlng Load / Emergency Upward Load 


The ultimate négative maneuverlng load and emergency upward load factors are the same. 
The mounting provisions must support the négative maneuverlng load due to the basket and 
cargo. 
The lid and handie arrangement must restrain the cargo under the négative 
maneuverlng load condition. 


J'man neg^lim 
(^basket 
^cargo) ' 
man__neg 


Pman_neg^lim — (7^ ' Ibf + 300- Ibf) • (—1.0) 


f man_neg_lim — "375 • Ibf 
Limlt maneuverlng load due to cargo and basket 


Pman_neg^ult ■ — ^man neg lim ' 


Pman_neg_ult — (—375.Q • Ibf - 1.5 


Pman_neg^ult — "563 • Ibf 
Ultimate maneuverlng load due to cargo and basket 


fman_neg_lim_cargo-" (^cargo) ' "man neg 


Pman neg lim cargo 
neg lim cargo»^cargo>^man nee ~ 300- Ibf - (—1.0) 


^man neg^lim cargo" 300- Ibf 
Limlt maneuverlng load due to cargo only 


l'man_neg_ult_cargo-" Pman_neg_lim_cargo' "sf 


fman_neg_ult_cargo ~ ("300.Q • Ibf - 1.5 


Pman_neg_ult_cargo " "450 ■ Ibf 
Ultimate maneuverlng load due to cargo only 
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4.3.4 
Emergency Side Load 


The handie must remain latched under the emergency side load condition. 


Pe_side 
^handie " '^e_side 


Pe_side = 4.5- Ibf • 2.0 


Pe jjjg = 9 
• ibf 
Uitlmate sideware load on handie assembly 


4.4 
Drag Load 


:= 96.5 m 


:= 25.5 in 


hb«A«t := 19.75 in 


Length of basket. 


Width of basket. 


Height of basket. 


Af := 443 in^« 3.1 ft^ 
Frontal Area of basket. 


Ap = 2461 in^ - 17.1 
Planar Area of basket. 


3.8 
Fineness ratio of basket 


'Do • 
1.1 
Drag Coefficient of Basket, (overestimated) 
(Réf. Hoerner, Fluid Dynamic Drag, Figure 22). 


p 
0.002378 
Density of air at Sea Level. 


:= 155 fcnots= 262 — 
s 


Never-Exceed-Speed of EC130. 
(Réf. TCDS H-83.) 


Vj = 172 knots = 291 
Design Dive Speed of EC13D 
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Pdrag_lim 2 


0.002378- 
slug 


fdrag_lim ~ 


Pdrag^Iim ~ ^^0 • Ibf 


ft 
• I 290.683--I - 3.076-ft'-1.1 


Limit Drag load on basket. 


Pdrag_ult •" Pdrag_Iim ' 
'^sf 


Pdrag_ult = 339.938- Ibf - 1.5 


Pdrag^ult =510- Ibf 
Ultlmate Drag load on basket. 


BASF 


J 
FfticnoM 


STASDA40 PLATe VALUC 
NACA. ntUMï 
> 
mv, 
OASZKi — Ml>> 
CI5.Stfl. WAT£9 
(lit 
OC^îNIlA »00 
♦?» 
CCT.C»» r ccGf — mt: 
»aCY. OAN2 G — «e I. 


^ 
g 
ratio 
c/t- 


l-'igure 22. Drag toefhtâcm ol "rectangiilar" sections (tesied 
bctwccn wallsl wiih bliint Icading ctige (uppcr part) and 
wltl) roundcd shape (lowcr part), again.st Ic-ngth ratio. 
Figure 4.4.1 - Figure 22, Chapter 3, from Fluid Dynamic Drag by Hoerner 
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5.0 
STRUCTURAL ANALYSIS 


5.1 
Combined Positive Maneuvering and Drag Load Condition 


Structural compliance for the basket assembly, mounting beams, and attachment fittings is 
demonstrated by test, see load test plan and report TRI 009.02. The required applied loads are: 


Pmanjim = 1313 Ibs 
Llmlt posItlve maneuvering load due to basket and cargo 


Pdragjim = 340 Ibs 
Llmlt drag load 


Pman_uit = 1969 Ibs 
Ultimate positive maneuvering load due to basket and cargo 


Pdrag_uit = 510 Ibs 
Ultimate drag load 


5.2 
Négative Maneuvering Load Condition 


The required applied loads are: 


Pman.negjim = 375 Ibs Llmlt negative maneuvering load due to basket and cargo 


Pman_neg_uit = 563 Ibs Ultimate negatIve maneuvering load due to basket and cargo 


The basket assembly and mounting configuration using horizontal keyways and vertical 
keyways with one vertical keyway blocked by a pin has been demonstrated to support 550 Ibs 
plus the welght of the basket (71 Ibs) wIth no permanent déformation, reference TR959.05, Rev. 
0. The EC130 configuration basket Is simllar to the basket tested, and the mounting provisions 
at the basket attachment are Identical to the configuration tested, therefore the results of the 
testing In TR959.05 are valld for this Installation. 


The stalnless steel tube section of the mounting beams Is symmetrical, therefore the bending 
moment applied to the tube by the positive maneuvering condition Is sufficlent to demonstrate 
the negative maneuvering condition. 


The aluminum section of the mounting beams Is symmetrical, therefore the bending moment 
applied to the aluminum beam by the positive maneuvering condition Is sufficlent to 
demonstrate the negative maneuvering condition. 


The fasteners attaching the stalnless steel tube section to the aluminum beam have been 
demonstrated to support the positive maneuvering condition, which Is sufficlent to demonstrate 
the negative maneuvering condition. 


5.3 
Forward Emergency Landing Load Condition 


The basket Is located below the cabin. Forward deflection of the basket does not endanger the 
occupants In a crash. 


5.4 
Upward Emergency Landing Load Condition 


The lld and handie configuration have been demonstrated to restrain the cargo under the 
upward emergency landing load condition, reference Engineering Report ER842.01. The lld 
assembly tested In ER842.01 Is the same size as the lld assembly In thIs configuration, and the 
hinge and handie arrangement tested Is Identical. 
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5.5 
Sideward Emergency Landing Load Condition 


The handie has been demonstrated to remain latched under the sideward emergency landing 
condition, reference Engineering Report ER842.01. The handie in this configuration is identical 
to the handie tested in ER842.01. 


5.6 
Helicopter Attachments 


The critical load condition is the positive maneuvering load combined with drag. The reactions 
on the airframe are shown on figures 5.6.1 and 5.6.2. 


B.L. 56.9 
CG OF BASKET 


G 


B.L. 15.75 
FITTING LUG 


H 


B.L. 15.75 
FITTING LUG 


p 
lim. = 81 Ibf 
'sEAMult. = 121 Ibf 
p 
lim. = 817 Ibf 
ult. = 1225 Ibf 


lim. = 1553 Ibf 
'Gz ult. = 2330 Ibf 


' END 
lim. = 656 Ibf 
ult. = 984 Ibf 
MANEUVERING CONDITION 


EBD LOOKING AET - AET BEAM 


B.L. 56.9 
CG OF BASKET 
0 


B.L. 16.34 
FITTING LUG 


D 
B.L 16.34 
FITTING LUG 


END 
lim. = 656 Ibf 
ult. = 984 Ibf 


p 
lim. = 81 Ibf 
iBEAMult. = 121 Ibf 
p 
lim. = 773 Ibf 
PDzult. = 1159 Ibf 


p 
lim. = 1509 Ibf 
^cz ult. = 2264 Ibf 


MANEUVERING CONDITION 
EBD LOOKING AET - EORWARD BEAM 


Figure 5.6.1 - 
Helicopter Reactions, Maneuvering Load 
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^manjini 
"^end lim •' 
2 


1312.5- Ibf 
"end^lim 
^ 


Pend lim = 656- Ibf 
Limit maneuvering load on each end of basket at attachments 


P 
^ 
'^inan_uh 
' 
cnd_ult •" 2 


1968.75- Ibf 
* end_ult ~ 
2 


Pend ult = 984- Ibf 
Ultimate maneuvering load on each end of basket at attachments 


Maneuvering reactions on airframe - aft is critical as attachments are doser together. 
Sum moments atxjut G: 


Pend ult' 41.12- in — Pman ult beam * 15.75- in 
Rhz- " 
31 


Rhz - 


.5- in 


984.375- M- 
41.12- in - 120.75- Ibf - 15.75- in 


31.5- in 


Rh^ = 1225- Ibf 
Ultimate vertical reaction at H 


Sum forces in Z 
direction: 


Pgz •— Pflz 
Pend_idt 
Pinan_ult_beam 


Rgz = 1224.625- M-i- 984.375- Ibf-r 120.75- Ibf 


= 2330- Ibf 
Ultimate vertical reaction at G 


Maneuvering reactions on airframe - forward. 
Sum moments about C: 


Pend_ult I 40.5 - in 
Pman ult beam I 16.34- in 
Rqz := 
32.69- in 


984.375- ibf - 40.5- in - 
120.75- Ibf - 16.34- in 
R^ — 
32.69- in 


Rqz = 1159- Ibf 
Ultimate vertical reaction at D 


Sum forces in Z 
direction: 


^Cz 
Pencl_ult ■ *" Pinan_ult_beam 


Rcz = 1159.20- M-I- 984.375- Ibf + 120.75- Ibf 


Rcz = 2264- ibf 
Ultimate vertical reaction at C 
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B.L. 56.9 
CG OF BASKET 


p 
lim. 
^EyUlt. 
p 
lim. 
^Ex uit. 


52 Ibf 
78 Ibf 
170 Ibf 
255 Ibf 


96.0 


14.69 


R 
^Ayult. 
P 
lim. 
'^Axult. 


52 Ibf 
78 Ibf 
170 Ibf 
255 Ibf 


DRAG 
lim. = 340 Ibf 
ult. = 510 Ibf 


Figure 5.6.2 - 
Basket Attachment Reactions, Drag Load 
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E 


B.L 42.21 
G 


B.L. 15.75 
FITTING LUC 
B.L. 0.0 
H 


B.L. 15.75 
FITTING LUG 


î P lim- 


I ^Eyult. 
P 
lim. 
^Ex ult. 


52 Ibf 
78 Ibf 
170 Ibf 
255 Ibf 


A 


B.L. 42.21 


p 
lim. = 52 Ibf 
^Ayult. = 78 Ibf 
p 
lim. = 170 Ibf 
'^Axult. = 255 Ibf 


p 
lim. 
^Gyult. 
p 
lim. 
^Gx ult. 


52 Ibf 
78 Ibf 
313 Ibf 
469 Ibf 


G 
B.L. 16.34 
FITTING LUG 


i 


^Cyult. 
P 
lim. 
'^Cxult. 


52 Ibf 
78 Ibf 
305 Ibf 
457 Ibfi 


4 
□ 
F.S. 148.89 
p 
lim. 
X ^Hy Ult. 
p 
lim. 
Hx ult. 


0 Ibf 
0 Ibf 
143 Ibf 
214 Ibf 


D 
B.L. 16.34 
FITTING LUG 


p 
lim. 
^Dyult. 
p 
lim. 
'^D«ult. 


0 Ibf 
0 Ibf 
135 Ibf 
202 Ibf 


-— F.S. 52.89 


DRAG GONDITION 


FBD LOOKING DOWN 


Figure 5.6.3 - Helicopter Reactions, Drag Load 
Assumes latéral reactions at A and E are carried by closest point, C and G respectively. 
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Latéral reaction due to drag. Sum moments about E: 


^drag_ult * 
in 
R^y 
I 


I^Ay - 


96.0- in 


509.907- Ibf • 14.69- in 


96.0- in 


RAy = 781bf 
Ultimate latéral reaction at A 


Sum forces in Y direction; 


Rgy := RAy 


Rgy = 781bf 
Ultimate latéral reaction at E 


Drag reactions on airframe, aft beam. Sum moments about G: 


0.5- P(jrag ult" (42.21- in - 15.75- in) 


Rhx - 


31.5- in 


0.5 -509.907- Ibf - (42.21- in - 15.75- in) 


31.5- in 


Rhx = 214- Ibf 
Ultimate longitudinal reaction at H 


Sum forces in X direction: 


I Pdrag ult 


Rgx = 214.161- Ibf + 0.5 -509.907- Ibf 


Rqx = 469- Ibf 
Ultimate longitudinal reaction at G 


Drag reactions on airframe, forward beam. Sum moments about C: 


0.5 - Pdrag^ulf (42.21 - in - 16.34- in) 
^Dx-- 


- 


32.69- in 


0.5 -509.907- Ibf - (42.21- in - 16.34- in) 


32.69- in 


Rdx= 202- M 


Sum forces in X direction: 


^Cx -~ '^Dx 
®-^drag;_ult 


Rcx = 201.763- M 
+ 0.5 - 509.907- Ibf 


Rcx = 457- Ibf 


Ultimate longitudinal reaction at D 


Ultimate longitudinal reaction at C 
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5.6.1 
Forward Attachment 


Reaction et point C - 
applied downward and aft 
The downward load due to the cargo basket installation is applied to the strap fitting under the 
cross tube. Strength of this part was demonstrated by the test in section 5.1. The positive 
maneuvering load aiso applies the load due to the landing gear on this fitting. 


Pult_man_pos_LG "" Wlg X nuit_man_pos 


Puit_man_pos_LG ~ 88.12 Ibs X 5.25g 


88.12 Ibs = weight of landing gear (ref: System Description Section, 32-11-00) 


5.25g = ultimate positive maneuvering load factor 


Puit_man_pos_LG = 463 Ibs 
Ultimate positive maneuvering load due to 
landing gear 


Note the weight of the landing gear includes the cabin access steps which are removed. 


The landing gear is attached to the fuselage at 3 points, noted at Détail A (forward) and B (aft) 
on figure 5.6.4. The forward strap fitting is replaced by the strap fitting with hardpoint (100930- 
01), item 9 
in Détail A. 


Figure 5.6.4 - 
Landing Gear Arrangement 


(Ref: EC130 System Description Manual) 
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Assuming the load is split equally front to back, and equally side to side at the front: 


Pult_man_pos_LG_fitting ~ Pult_man_pos_LG / 2 / 2 


Pult_man_pos_LG_fitting " 
115.7 IbS 
Ultimate positive maneuvering load on each 
fonward strap 


The strap fitting must aiso support the loads generated by airflow over the cross tubes at Vd 
combined with the maneuvering load. The centre section of the forward cross tube is inside 
fuselage fairings and therefore does not produce any drag to be applied to the landing gear 
attachments. The vertical section of the cross tubes are inclined to the airflow, creating lift and 
drag loads. Lift and drag from the horizontal section is of the skid tubes is minimal and is not 


considered. 


a := 55 deg 


2 
Clo :» 1.1 sin(a) I cos(a) 


= 0.42 


Angle of incidence of forward section of landing gearto airflow 
(Reference station drawing) 


Coefficient of lift for cylinders inclinded to airflow 
(Ref: Hoerner, Chapter3. Fig. 18) 


Cd,, :* 1.1 sin(a) + 0.02 


Cpo " 
0.62 
Coefficient of drag for cylinders inclinded to airflow 
(Ref: Hoerner, Chapter3, Fig. 18) 


Af Le :■ 22.7 in 3.55 in 


Af Lo - 81 in^" 0.6 
Frontal area of landing gear (each side) 


1.2 
^ 
rf 'QbvU 


6 A WIRE, ARC-NPL 
(o) 
0« WIRE. GERMAN 
(b) 
Co 
o - CYL1NDER, NACA 
(e) 


X - CABLE, GERMAN 
(b) 


/ 


î 
7^" 
'Ci,; 1.1 ""««01 


X' 


\ 


0 
* 
30 
6o 
éo 
30 
«* of 
«♦ X 


Figure 18. 
Drag (and lift) coefficients (on area "d" times 
axial Icngih "1") of circular cylinders, wires and cables; 
inclined againsl the direction of llow — at Reynolds num- 
bers l>elow the critical. Reference (21). 


Figure 5.6.5 - Figure 18, Chapter 3, from Fluid Dynamic Drag by Hoerner 
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1 
2 
Plift_LG ~ • P • Vd • Af LG • Clo 


Plift LG = - 
• 0.002378 ^ 
• f 290.683- - 
] • 0.56- 
• 0.42 
2 
^3 V 
s ; 


PiiftLG = 24- lbf 
Lift on incllned section of cross tube @ 
Vd (eacti side) 


P|ift ult LG := Plift LG ' 
"sf 


Plift ult LG = 23.6- Ibf I 1.5 


Plift ult LG = 351bf 
Ultimate lift on inclined section of cross tube @ 
Vd (each side) 


I 
2 
Pdrag_LG ~ 
I P • Vd • Af LG " Cdo 


Pdrag LG = - 
• 0.002378 
• [ 290.683- - 
) - 0.56- ft^ - 0.63 
2 
ft^ ^ 
® 


Pdia&_LG = 35 - Ibf 
Drag on inclined section of cross tube @ 
Vd (each side) 


Pdrag_ult_LG 
Pdiag_LG ' 
"sf 


Pdiîg_ult_LG = 35.45- Ibf - 1.5 


Pdrag_ult_LG = 53 Ibf 
Ultimate drag on inclined section of cross tube @ 
Vd (each side) 


Landing gear fitting reaction loads. 
Sum moments about S 
(aft attachment): 


Rt t := Pcx * 4.49- in -1- Rg2 ' 
4.43- in -L Pult_nian_pos_LG_fitting * 2.51 - in 
Plift_ult_LG * 2.51 - in -L Pdrag_ult_LG * 0.69- in 


5.21- in 


456.717- M-4.49- in-i- 2264.325 M- 
4.43- in-i- 115.7- Ibf - 2.51- in - 
35.4- Ibf - 2.51- in + 53.18- Ibf- 0.69- in 
Rj , = 


Rj , = 2365- Ibf 


5.21 - in 


Ultimate tensile reaction at T 
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drag_LG 


man^pos 
4.49 


FWD 


^S_t ult. 
11 Ibf 
17 Ibf 


lim. 
T_t ult. 
1577 Ibf 
2365 Ibf 
35 Ibf 
53 Ibf 


132 Ibf 
198 Ibf 
lim. 
T_s ult. 


FWD 
lift_LG_ftg 
lim. 
ult. 
24 Ibf 
35 Ibf 
305 Ibf 
457 Ibf 


lim. 
cx ult. 


man_pos_LG_ftg 
77 Ibf 
116 Ibf 


lim. 
ult. 
p 
lim. = 1509 Ibf 
'^czult. = 2264 Ibf 


Figure 5.6.6 - 
Forward Landing Gear Fitting, Downward Load (Point C) 
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Equation solving: 


x= Rj s 
Assume shear is carried at T, noted by "x" 


^ ~ 
Tension on S, noted by "y" 


Sum forces horizontally; 
-X - cos( 17 
I deg) + Rt , 
• sin( 17 • deg) - y • sin( 17- deg) = Rcx + Pdrag_ult_LG 


Sum forces vertically: 


X- sin(17- deg) + Rt_, I cos(17- deg) - y • cos(17- deg) = Puit_n)an_pos_LG_fitting + «Cz - 
Plift_ult_LG 


f Pt_s ^ 


Ps t 
:= Find(x,y) 
(Boives above équations for x and y) 


Rt s = 198- M 
Ultimate shear reaction on T 


Rs t = -27- Ibf 
Ultimate tension reaction on S 


The strength of the strap fitting is significantly higher than the fasteners that attach it to the 
airframe, refer to Section 6.0 for strength of the fitting sections. The fasteners used to instail the 
forward landing gear strap are P/N 22201BE080016L bolts, 8 mm diameter (0.315 inch), perthe 


lllustrated Parts Book, and are retained for this installation. 


The Eurocopter Standard Practices Manual provides fastener material code "BE" is 35CD4 steel 
with tensile strength of 1080 / 1280 MPa (157 / 186 ksi), reference Eurocopter Standard 
Practices Manual section 20-02-05-103. Using AR-MMPDS-01, the ultimate tensile strength of 
the boit is 8590 Ibs, for a 160 ksi tensile stress boit of 0.312 inch diameter (8 mm = 0.315 inch). 


Pt BE08 boit := 8590- Ibf 
Ultimate tensile strength of 8mm BE boit 
(reference rationale above) 


MS 
:= 


MS 


/ 
P 
\ 
*^T,BE08_bolt 


^ Ry t • njr ^ 


8590- Ibf 


- 
1 


2364.658- Ibf - 1.15 


MS = 2.2 
Margin of Safety is positive 


The bolts are secured with SL50M8A barrel nuts. The minimum axial tensile strength of the 
barrel nut is 10900 Ibs (reference Shur-Lok data sheet SL50M), the barrel nut is sufficient. 


The barrel nuts for the cross tube straps are enclosed in a solid section at the bottom of the 
main longitudinal beams, see figure 5.6.7. There are webs in the beam on either side of both 
attachment points for the cross tube strap. The longitudinal beams are 30 mm (1.18 inches) 
wide, and the webs are 3 mm (0.12 inches) wide. The spécifie aluminum alloy and temper of 
the beam is not known, but is expected to be 7175 aluminum or similar high strength material. 
To be conservative, the material properties of 6061-T6 aluminum are used, and the material on 
the inboard face of the beam is ignored. 
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Barrel Nut 


Jack Point 


Figure 5.6.7 - 
Forward Landing Gear Structure, Forward Side 


Figure 5.6.8 - 
Forward Landing Gear Structure, Aft Side 


Ftu 6061 •- 33 • ksi 


Aweb-= 
I 0.118- in 


. 2 
■ ^web 
0.14- in 


Ultimate tensile strength of 6061-T6 Aiuminum 
Extruded bar, LT direction 
(ref: AR-MMPDS-01) 


Cross sectional area of web, ignoring inboard face 


Rt t =2365- Ibf 
Tensile reaction on boit T 
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Rtj 


'tu web 
- 


2364.658- Ibf 
'tu_web ~ 
2 
• 0.14- in 


^u_web ~ 8.4ksi 
Ultlmate tensile stress on webs 


MS 
:= 
["Tu 6061 


MS 


^tu_web I "ff 


33 • ksi 


- 
1 


8.445-ksi - 1.15 


MS = 2.4 


- 
1 


Margin of Safety is positive 


The ultimate tensile load applied by the cargo basket installation does not exceed the ultimate 
tensile strength of 6061-16 material. The margin of safety for the actual structure is higher. 


Upward reaction at point D - 
upward and fonvard 
The upward load due to the cargo basket installation is applied upward at the landing gear 
attachments into the airframe. Jacking points for raising the helicopter are aiso attached at this 
location, see figure 5.6.7. 


The weight of the aircraft is applied to the structure at 3 points, 2 fonward and 1 rear. The 
maximum gross weight of the EC130B4 is 5351 Ibs per the TCDS. Assuming the load is split 
equally front to back, and equally side to side at the front; 


75351- lbA 1 
"GWfïtting -~l" 


PGW_fitting= 13381bf 


Rdz= 1159lbf 


Upward load on fuselage at forward landing gear 
attachment at maximum gross weight 


Upward load at point D 


MS 
:= 


MS = 


PGWfitting 


V 
Pdz y 


1338- Ibf 


-1 


1159.20- Ibf 


MS = 
0.2 


- 
1 


Margin of Safety is positive 


The upward load on the airframe due to the maximum gross weight of the helicopter sitting on 
the landing gear (or jack points), neglecting any additional load factor due to the prescribed 
landing conditions in FAR 27, is greater than the load applied by the cargo basket installation in 
the positive maneuvering and combined drag load condition. 
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5.6.2 
Aft Attachment 


Reaction at point G - 
downward and aft 
The aft mounting provisions for the cargo basket are installée! using the existing fastener 
locations on the outboard ends of the aft fuel cell cross member, see figure 5.6.7 détail A (item 
320/330/350 and 310/340/350). The fuel cell cross member incorporâtes the aft attachments for 
the cargo swing when Service Bulletin 8825-032 is incorporated, which does not include any 
modifications to the longitudinal beams. The cross member must support the fuel cell loads and 
the cargo swing loads simultaneousiy. The cargo swing cannot be used with the cargo basket 
provisions installed, therefore the maximum allowable loads on the airframe for the cargo swing 
may be applied to the cargo basket provisions. 


Helicopter Allowable Reactions - Cargo Hook 


Phook := 2557- Ibf 
Maximum cargo swing hook load 
(Ref: EC130 Description and opération manual) 


ng65 := 2.5 
Limit load factor for external load (FAR 27.865) 


t*hook_ult ■ " ^hook ' "865 " '^sf 


Phook ult = 9589- Ibf 
Ultimate load on cargo swing 


The cargo swing is attached by cables to 4 points located in the latéral frame members supporting 
the fuel cell. 


^ 
Phook_ult 
"hook attach ult 
- 
- 
4 


Phook attach ult = 2397- Ibf 
Ultimate load on each attachment of cargo swing 


The cargo hook load may be applied up to 30 degrees from vertical. The applied load from the cargo 
basket installation includes downward (maneuvering) and aft (drag) components, so the swing load 
angle is checked to ensure both conditions can be met simulatneousiy. 


0 := 11.3 • deg 
vertical 


Phook_z •" Phook_attach_ult ' 
) 


Phook z = 2351- Ibf 
Ultimate vertical component of cargo swing load 


Phook x •" Phook_attach_ult ■ sin(0) 


Phook X = 470- Ibf 
Ultimate horizontal component of cargo swing load 
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®ei 
jrcx::opter 
tnaacenpmi ' 
H-LUSTRATED PARTS CATALOG EC130 


FRAMEWORK MSI. TANKS SUPPORT 


310 
340 
350 


S 


250 
260 
270 


240 
260 
270 


25-91-02-03 Page 1/3 


Figure 5.6.9 - 
Fuel Ce!! Framework Assembly 


(Ref; EC130iPC) 
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( 
Pih 
MS^:= 
ook z 


^Gz 
- 
1 


2350.72- Ibf . 
MS, = 
1 
2329.750 Ibf 


MSz = 0.009 
Margin of Safety in Z 
direction is positive (11.3 deg) 


MS,:= 
^ 
\y 
\ 
'^hook X 


Pgx 
-1 


469.720-M , 
MSx 
1 
469.1145- Ibf 


MSx = 0-001 
Margin of Safety in X direction is positive (11.3 deg) 


9: 13.6-deg 
Angle from vertical 


Phook_z-~ Phook_attach_ult I COs{0) 


Phook z = 2330- Ibf 
Ultimate vertical component of cargo swing load 


Phook x •" Phook attach ult I sin(0) 


Phook X ~ 504 
- Ibf 
Ultimate horizontal component of cargo swing load 


MSz:=' 
hook_z 


Pgz y 
- 
1 


MSz = 
2329.98- Ibf 


2329.750 Ibf 
- 
1 


MSz = 0 
Margin of Safety in Z 
direction is positive (13.6 deg) 


MSv 
^ P 
\ 
*^hook X 


Pgx 
-1 


MSx = 
563.680- Ibf 


469.1145- Ibf 
- 
1 


MSx = 0-202 
Margin of Safety in X direction is positive (13.6 deg) 


The margin of safety is positive for the combined maneuvering and drag loads due to the basket 
installation when the allowable load for the cargo hook is applied between 11.3 and 13.6 
degrees. The loads on the airframe due to the cargo basket installation do not exceed the 
allowable loads established by the cargo swing installation. 
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Reaction et point H - 
upward and fonvard 
The upward reaction load at point H due to the positive maneuvering load serves to reduce the 
downward load on the airframe due to the fuel cell. The forward reaction to the drag load is 
lower than the load at point G. The reaction at point G is critical. 


5.7 
Dual Basket Installation 


Installation of baskets on both sides in the critical positive maneuvering condition changes the 
reactions on the airframe as shown on figure 5.7.1. The downward load on each fitting is less 
than the load applied to the fitting closest to the basket in the single basket configuration. The 
bending moment on the mounting beams remains constant over the centre section. 


Bending stresses on the beam were analyzed at the changes in cross-section. The critical 
locations are: (1) at the inboard end of the outboard cutout, and (2) at the centre cutouts 
between points G and H. The first location is demonstrated by the test in 5.1 and remains valid 
in the dual basket configuration. The second location may not be effectively demonstrated in 
the test as the bending moment begins to reduce along the beam to the opposite attachment in 
the single basket configuration. Point R referenced below is at any point in the centre cutouts of 
the beam as the bending moment is constant and the beam has constant section through the 


cutouts. 


At R - Dual basket Installation 


Ix ^ := 4.147. in"* 
Moment of inertia about x axis at R 


(Pend_ulf41.1 in)-2.0 in 
fbx_R 
Ix_R 


984.375- Ibf -41.1 in-2.0 in 
fbx_R = 


4.147- in 


fbx R = 20 ksi 
Bending stress at R due to positive maneuvering load 


Iz R := 0.109- in'^ 
Moment of inertia about z axis at R 


(Rex • 41.1 - in) - 0.5 - in 
fbz_R := 
; 
lz_R 


254.9535- Ibf-41.1- in-0.5- in 
fbz-R = 


0.109- in 


fbz R = 48ksi 
Bending stress at R due to drag load 
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B.L. 56.9 
CG OF BASKET 
B.L. 15.75 
FITTING LUG 


H 


B.L. 15.75 
FITTING LUG 


lim. 
ult. 


END 


656 Ibf 
984 Ibf 


B.L. 56.9 
CG OF BASKET 


lim. 
ult. 


P 
END 


656 Ibf 
984 Ibf 


P 
lim. = 81 Ibf 
BFAM iJlL ~ 121 Ibf 
P 
lim. 
blam 
817 Ibf 
1225 Ibf 


lim. = 1553 Ibf 
^Gz ult. = 2330 Ibf 


40492 in-Ibs 


BENDING MOMENT - MANEUVERING LOAD 
AFT - SINGLE BASKET 


B.L. 15.75 
FITTING LUG 


H 


B.L. 15.75 
FITTING LUG 


P 
lim 
'bEAM ult 
= 81 Ibf 
= 121 Ibf 


Gz 
696 Ibf 
1045 Ibf 


40492 in-Ibs 


lim. = 696 Ibf 
ult. = 1045 Ibf 


40492 in-Ibs 


39531 in-Ibs 


END 


lim. = 656 Ibf 
ult. = 984 Ibf 


BENDING MOMENT - MANEUVERING LOAD 


AFT - DUAL BASKET 


Figure 5.7.1 - 
Comparison of Reaction Loads, Single Basket vs. Dual Basket 
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-Î.OO- 


|Z 
~T 
0.63 
_t. 1.25 


-0.38 


X 
4.Ô0 


R0.06 
TYP ^ 
I 
A 


R0.13 
TYP IA 


Figure 5.7.2 - 
Section at R 


fb_R := fbx_R + fbz_R 


fb_R = 19.512- ksi + 48.067- ksi 


fb R = 68 ksi 
Comblned bending stress at R 


Ftu 7075 = 81 ksi 


MS 
:= 
Ptu_7075^ 


fb R 
- 
1 


MS = 0.2 


Ultlmate tensile strength of 7075-T6 Aluminum bar 


(ref: AR-MMPDS-01) 


Margin of safety is positive 
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6.0 
COMPLIANCE WITH FAR 27.471, .473, .501, .549, .571 - 
LANDING GEAR 


This installation replaces the original forward landing gear strap fitting with a new strap fitting 
incorporating a hard point for installing the mounting beams. A comparison of the fitting 
properties is provided below. Refer to figure 6.0.1 and 6.0.2 


Property 
Original Fitting 
New Fitting 
% 
change 


Material 
7175 Aluminum Plate 


(ref: 
email 
from 
Airbus 
Helicopters, Appendix A) 


7075-T6511 Aluminum Extruded 
Bar 


(ref: drawing 100930) 


Ultimate tensile stress 
68.1 ksi'' 
81 ksi'' 
+19% 


Area, section A-A 
L / R as shown on fig 


0.954 in^ 


0.477 in^ / 0.477 in^ 


0.964 in^ 


0.505 in^ / 0.459 in^ 
+1% 


+6% / -4% 


Ultimate tensile load 
L / R as shown on fig 


64967 Ibs 


32483 Ibs / 32483 Ibs 


78084 Ibs 


40905 Ibs/37179 Ibs 
+20% 


+26%/+14% 


Area, section B-B 
0.466 in'' 
0.588 in' 
+26% 


Ultimate tensile load 
31735 Ibs 
47628 Ibs 
+50% 


Fatigue 
See section 6.1 


Dimensions 
Refer to figure 6.0.1 
Refer to figure 6.0.2 


Identical at fuselage interface and in cross tube seat (inside radius) 


Finish 
Alodine, epoxy primer and finish 
paint 


(ref: Standard Practices Manual, 
Maintenance Manual) 


Alodine, epoxy primer and finish 
paint 


(ref: drawing 100930) 


Attaching Fasteners 
22201BE080016L Boit 


23111AG080LE Washer 


SL50M8A Barrel Nut 


(ref: IPC) 


22201BE080016L Boit 


23111AG080LE Washer 


SL50M8A Barrel Nut 


(ref: drawing 100903) 


Inspection 
Maintenance Manual Chapter 
32-11-00, Section 6-1 
Existing paragraphe applicable, 
ICA1009.90 


Installation/Removal 
Maintenance Manual Chapter 
32-11-00, Section 4-1 
ICA1009.90 


Ultimate tensile strength of 7175-T7351 rolled plate is 470 MPa for plate 25 - 
40 mm thick (1 - 
1.6 inch) per European spécification ASNA 3050 


® Ultimate tensile strength of 7075-T6511 extruded bar is 81 ksi for 0.75-1.5 inch thick per AR- 
MMPDS-01 
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R0.276 


:////! 
o 
^ 
y y' y ^1 


SECTION A-A 


I 
y^RO.078 TYP 


SECTION B-B 


0.472 
_T 0.800 


2.690 


R0.090 
TYP 
R0.787 
pU 
I 0.260 


3.077 


r~ 


1 
1 


1 
1 


LJ LJ 


0.594 
» i_ -© 


REF 


-5.207- 


i 
I 
.JL_ 
"n r- 


1 
1 
© 


CHAMFER 0.07 O 45" - 
BOW SIDES. INSIDE RADIUS ONLY 


ORIGINAL PART: 350A21-4483-20 
(HALF CLAMP, FORWARD) 


Figure 6.0.1 - 
Original Strap (as measured) 
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:t~T 
).425 
I 
0.80< 


SECTION B-B 


0.118 
TYP 


0.952 
REF .R0.38_ 
TYP 


TYP 


0.952 
REF 
R0.19 
TYP 


y / 
y y 


y>//// 


SECTION A-A 


O 


/—R0.13 TYP 
1—0.438 TYP 
-—ifU 
I ^1 
'11)!' 
— 
U] -L 


Ti 
i-i 
I 
I 
t J. 1^ 
i - 


TE!> 


VIEW C 


-0.760 
•0.750 


R0.30 
TYP 
R0.13 
o-.^^lEW C 


R0.75 


R2.156 


I R2.156 


RI .969 


-t 


0.079- 


3.077 


I 
I 


I 
I 
-i 
\- 


I 
\ 
L J 
'I r 
"T—r 


_R0.19 
TYP 
d t:: 


01) FORWARD FITTING 


~r 
0.594 
, 1 


REF 


-5.207- 


DRILL P (0.323) 
2 PLACES 


=F=F 


-H-l- 
Si 


CHAMFER 0.07 O 45* - 
80TH SIDES. INSIOE RADIUS ONLY 


Figure 6.0.2 - 
Forward Fitting (reference drawing 100930) 
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The slight réduction is section on the RH portion of section A-A is acceptable as the tensile 
strength of the strap is significantly greater than can be supported by the fastener (see section 
5.6), and the material of the new part has higher tensile strength than the original. 


6.1 
FAR 27.471 - 
Ground Loads - 
General 


(a) Loads and equilibrium. For limit ground loads— 


(1) The limit ground loads obtained in the landing conditions in this part must be considered to 
be externat loads that wouid occur in the rotorcraft structure if it were acting as a rigid body; and 


(2) in each specified landing condition, the externat loads must be piaced in equilibrium with 
iinear and anguiar inertia loads in a rationai or conservative manner. 


See rationale in Section 6.3. 


(b) Criticai centers of gravity. The criticai centers of gravity within the range for which 
certification is requested must be seiected so that the maximum design loads are obtained in 
each landing gear element. 
No change from Type Approved configuration. 


6.2 
FAR 27.473 - 
Ground Loading Conditions and Assumtions 


(a) For specified landing conditions, a design maximum weight must be used that is not less 
than the maximum weight. A rotor lift may be assumed to act through the center of gravity 
throughout the landing impact. This lift may not exceed two-thirds of the design maximum 
weight. 
(b) Uniess otherwise prescribed, for each specified landing condition, the rotorcraft must be 
designed for a limit load factor of not less than the limit inertia load factor substantiated under 
Sec. 27.725. 


See rationale in Section 6.3. 


6.3 
FAR 27.501 - 
Ground loading conditions: landing gear with skids 


The ground load conditions specified in FAR 27.501 are vertical loads in combination with 
fore/aft or latéral loads. There is no change from the Type Approved configuration for 
démonstration of compliance for any upward loads as the strap does not support upward loads. 
The comparison above shows the new fitting is stronger than the original, therefore there is no 
change from the Type Approved configuration for démonstration of compliance for downward 
loads applied to the strap. The new fitting is identical in the inside radius where the cross tube 
is clamped up with the original rubber pad, therefore there is no change from the Type 
Approved configuration for démonstration of compliance for latéral or fore/aft loads. 


6.4 
FAR 27.549 - 
Fuselage, landing gear, and rotor pylon structures 


FAR 27.549(b) spécifiés the applicable load conditions that the landing gear must be designed 


to withstand: 


(b) Each structure must be designed to withstand— 


(1) The criticai loads prescribed in Secs. 27.337 through 27.341; 
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(2) The applicable ground loads prescribed in Secs. 27.235, 27.471 through 27.485, 
27.493, 27.497, 27.501, 27.505, and 27.521; and 


(3) The loads prescribed in Sec. 27.547 (d)(2) and (e). 


FAR 27.337 through 27.341 are maneuvering and gust load conditions, loads in the vertical 
direction. 
The critical load on the fonward attachment straps is the ultimate positive 
maneuvering condition. Gust loading is primarily applied to the aft attachment due to the large 
fairings on the aft cross tubes. The comparison of the original strap to the new fitting above 
shows the strength of the new fitting exceeds the original. The maneuvering condition is 
included in the analysis in section 5.6.1. 


FAR 27.235 and 27.475 thru .497 do not apply as the EC130 does not have wheeled landing 
gear. FAR 27.505 and 27.521 do not apply as the EC130 is not equipped with ski or float type 
landing gear respectively. FAR 27.547 does not apply to the landing gear. 


6.5 
FAR 27.571 - 
Fatigue 


Only the fonward landing gear straps are considered with respect to fatigue. 


Drag (Longitudinal) Condition 


Drag is applied once per flight when the helicopter reaches cruise speed. 


Px_max 
Pdrag,_liin 


Px max= 
Maximum longitudinal load (X direction), at cruise 


Px 
;= 0 
• M 
Minimum longitudinal load, on ground 


Rx:= 


P 
* x_inin 


p 
max 


Rx = 0 
Stress ratio for longitudinal load cycle 


Nx := 1. HSlî 
Frequency of longitudinal load cycle 
flight 


Maneuvering (Vertical) Condition 


The weight of the installed equipment and provisions (1g) is applied to the attachment fittings at 


ail times. A typical flight is assumed to apply one accélération to +2.5g and one to -0.5g. 
Excursions beyond these accélérations are expected to occur on a limited number of occasions, 
but not enough to be significant to the life of the provisions. 
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"man = 2.5 
Maximum maneuvering ioad factor (Z direction) 


"man neg = 
Minimum maneuvering Ioad factor 


Rz:=-^^ 
'^man 


= _0 2 
Stress ratio for vertical Ioad cycle 


1. HEÎî 
Frequency of vertical Ioad cycle 
flight 


Fasteners 


The critical fastener at point T from section 5.6.1 is considered. Using the analysis performed in 
section 5.6.1, using 2.5 vertical Ioad factor and limit drag: 


^ 
Rçx I 4.49- in -t- 
I 4.43- in 
Piim_manj)os_LG_fitting I 2.51 • in — Piiftjx}■ 2.51 • in + Pdiag LG■ 0-69- in 
;= 
^ 
——— 
5.21 in 


304.478- M- 4.49- in -H 1509.548 M- 4.43- in -r 77.13- Ibf - 2.51 - in - 23.6- Ibf - 2.51 - in + 35.45- M- 0.69- in 
_ 
— — —— - 
^ 
— 
- 
- 
5.21- in 


% , = 1576- M 
Tensile reaction at T 


The shear Ioad is minimal and is not included. Preload tension on boit due to specified torque: 


Tq 
23 m • N 
Boit tightening torque 
(ref: Eurocopter Standard Practices Manual 
Section 20.02.05.404) 


K := 0.16 
Correction factor - cadmium plated fastener 


d 
8 - tnm 
Boit diameter 


Tq 
Fi: 
— 
K d 


Fi= 17969 N = 40401bf 
Preload on fastener due to torque 


The applied Ioad does not exceed the preload. The tension in the boit is therefore static and 
fatigue does not apply, reference Analysis and Design of Flight Vehicle Structures by Bruhn, 
section Cl 3.5.6. 


Strap Fitting 


The drag and maneuvering conditions act simultaneousiy, producing the loads on the boit at T. 
The critical section of the strap fitting is through Section A-A on Figure 6.0.2. 
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Rt t = 15761bf 
Tension on boit applied in vertical load cycle (2.5g) 
applied to Section A-A 


Kt = 3.3 
Stress concentration factor for notched section 


Aaa ■ = 0.459- in^ 
Area through Section A-A (right side only) 


Kj t 


Aaa y 
K, 


®max 
^ 1334psi 
Maximum tensile stress on section A-A 


®eq •" ®max ('-Rj' 
0.62 


Seq = 12690psi 
Equivalent stress on section A-A 
reference AR-MMPS-01, Figure 3.7.6.1.8(a) 


R, = -0.2 
Stress ratio for vertical direction 


Nfaii:=1018.22-7.77 log(seq-10.15) 


Nfai,= 1.2x 10 
15 
Cycles to failure 
reference AR-MMPS-01, Figure 3.7.6.1.8(a) 


The number of cycles to failure is extremely high, exceeding the expected life of the helicopter. 


7.0 
COMPLIANCE WITH FAR 27.725, .725 - LIMIT DROP TEST / RESERVE ENERGY 
DROP TEST 


The height of the cargo swing assembly is used to détermine the allowable clearance to comply 
with the drop test requirements. The cargo swing frame assembly and hook are 11 inches high, 
not including the suspension lines, and is considered to be pushed up against the bottom of the 
fuselage. The lowest part of the basket is 11.75 inches below the bottom of the fuselage. 


Advisory Circuler AC27-1B 27.727A, section b. (2): 
External accessories that may not impact the levai landing surface during drop testing 
(or équivalant gear deflections) include devices such as externally mounted fuel tanks or 
accessories likely to cause post-landing fires. Expendable accessories, such as 
caméras, loudspeakers, and search lights, may be damaged during landing gear 
déformations resulting from reserve energy drop tests if electrical connections are 
sufficiently protected to preclude electrical fires and the devices are not likely to 
penetrate a fuel compartment or occupied areas. The expendable accessories, if 
installed, should aiso be designed to not bave "hard points" that would unacceptably 
damage the rotorcraft structure under landing impacts by pénétration into the occupied 
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areas or fuel tanks. Design features may be employed ta preclude this pénétration if 
possibly hazardous. The expendable accessories, if installed, should be designed with 
frangibie fittings, frangibie devices, or comparable design features. AIso, these devices 
should be designed to not significantly aller the energy absorbing ability or design 
features of the landing gear. 


This installation does not include any items which could cause or contribute to a post landing 


fine. 


This installation does not include any hard points that could penetrate the occupied areas. 


The mounting beams themselves do not extend below the envelope established above. The aft 
mounting beam is located under the fuel tank. In the event that the basket was to contact the 
ground, for the limited distance to reach the required minimum clearance, the basket will deform 
and the mounting beams will deflect. 
In the uniikely event that the aft mounting beam 
attachments were to fail, the mounting beam would contact the main longitudinal beams of the 
airframe before contacting the fuel tank. 


There is approximately 3 inches of clearance (perpendicular from cross tube to basket) over the 
forward cross tube. The basket does not cross the aft cross tube. The area of the basket over 
the cross tube is expanded métal mesh, with the frames located beyond the cross tube. 
Deflection of the landing gear sufficient to allow the cross tube to contact the basket will push 
the cross tube into the mesh, deforming the mesh around the cross tube. The concentrated 
contact area of the cross tube with the mesh will not require much force to deform the mesh, on 
the order of a hundred pounds, and therefore will not significantly alter the energy absorbing 
ability of the landing gear. 


Figure 7.0.1 - 
Cargo Basket Installation, Looking Aft 
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Figure 7.0.1 - 
Cargo Basket Installation, Looking Inboard 


8.0 
COMPLIANCE WITH FAR 27.783 - 
DOORS 


(a) Each closed cabin must bave at least one adéquate and easily accessible externe! door. 
No change from Type Approved configuration. 
The basket is located below the doors, and is low enough to allow ail doors to open fully. 


(b) Each external door must be located where persons using it will net be endangered by the 
rotors, propellers, engine intakes, and exhausts when appropriate operating procédures are 
used. If opening procédures are required, they must be marked inside, on or adjacent to the 
door opening device. 
No change from Type Approved configuration. 


9.0 
COMPLIANCE WITH FAR 27.807 - 
EMERGENCY EXITS 


(a) Number and location. Rotorcraft with closed cabins must have at least one emergency exit 
on the opposite side ofthe cabin from the main door. 
No change from Type Approved configuration. 
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(b) Type and opération. Each emergency exit prescn'bed in paragraph (a) ofthis section must— 
(1) Consist of a movable window or panel, or additionat externat door, providing an unobstructed 
opening that will admit a 19- by 26-inch ellipse; 
No change from Type Approved configuration. Doors are jettisonabie. 


(2) Be readily accessible, require no exceptional agility of a person using it, and be located so 
as to allow ready use, without crowding, in any probable attitudes that may resuit from a crash; 
No change from Type Approved configuration. 


(3) Have a simple and obvious method of opening and be arranged and marked so as to be 
readily located and operated, even in darkness; and 
No change from Type Approved configuration. 


(4) Be reasonably protected from jamming by fuselage déformation. 
No change from Type Approved configuration. 


(c) Tests. The proper functioning of each emergency exit must be shown by test. 
No change from Type Approved configuration. 


(d) Ditching emergency exits for passengers. 


Not applicable. 


10.0 COMPLIANCE WITH FAR 27.952 - 
FUEL SYSTEM CRASH RESISTANCE 


The EC130B4 is exempt from 27.952 (a), (c), (d), (f), and (g). 


(b) Fuel tank load factors. No change from Type Approved configuration. This installation does 
not change the load factors applied to the fuel tank. 


(e) Séparation offuel and ignition sources. No change from Type Approved configuration. 


11.0 COMPLIANCE WITH FAR 27.1387, .1401 - 
LIGHTS 


The external lighting system consiste of (see figure 7.0.1): 


Landing and taxi lights on the bottom fairings (1 and 6); 


Position lights at the ends of the horizontal stabilizer (2, 5); 


Position light on top of the fin (4); 


Anticollision light on the fin fairing (3). 


Installation of the mounting provisions and cargo basket does not block these lights. 
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Figure 7.0.1 - 
External LIghting Locations 
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APPENDIX A 


EMAIL FROM AIRBUS HELICOPTERS 


REGARDING STRAP FITTING MATERIAL 
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From; Creally, Jarrod [mailto:Jarrod.Creally@airbus.com] 


Sent: March 30, 2015 11:09 AM 


To: Jeff Clarke 


Subject: RE: EC130 Loads? 


Hi Jeff, 


I was able to get the material of the clamp from the drawings, looks to be made out of 7175 
Aluminum. 


Haven't heard back from France yet about the allowable loads available for the landing gear 
attachment points, but I will follow up. 


1- LIGNE : DÉNOMINATION 
2* LIGNE : DÉNOMINATION MATIÈRE 


COLLIER 
TOLE 7175 


Regards, 


Jarrod 


Please note mv new email address: jarrod.creallv@airbus.com 


HELICOPTERS 


Jarrod Creally 


Technical Support Représentative 


(British Columbia) 


Airbus Helicopters Canada Limited 


Tel: 1 (778)475-1899 


Oeil: 1 (250) 307-6408 


iarrod.creallv@airbus.com 


Note - 
French translations 


Collier - 
collar (the strap is noted as "collar" in some sections of maintenance manual) 


Tole (tôle) - 
sheet meta! 
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Certification Plan Review, AD1009-CP.Review-NC-26Jun2015 


Aero Design Project Number 1009 
Revision to SIC SH08-16 
Add Mounting Provisions (for Basket/Step/Bike Rack/s), Extra Large Basket and Step 


to suit the EC130B4 


Documents Reviewed 


CertPlan_CP1009_1 -09June2015.pdf 
1 


Drawings 
5 


ER1009.01_0_2015-06-03.pdf, Mounting Provisions and (XL) Cargo Basket 
6 


ER1010.01_0_2015-05-23.pdf. Cabin Step 
8 


FTP1009.03_0_2015-06-04.pdf, (XL) Cargo Basket 
8 


TR1009.02_0_2015-05-20.pdf, Load Tests, Mounting Provisions and (XL) Cargo Basket 
8 


Red-Lined Figure 5.6.3 
9 


CertPian_CP1009_1 -09 June2015. pdf 


Cover Page 


Change to read "EC130 B4" 


4.2, 2nd Paragraph need to be clearer and there needs to be some additional qualification of 
the material substitution and design changes, i.e.; replace with; 


"The original Airbus billet machined 7175-TXXX Forward Cross Tube Clamps are 
replaced with Aero Design billet machined 7075-TXXX Clamps. These replacement 
clamps include intégral lugs to accommodate barrel nuts in order to provide hard points 
for the attachment of the Fwd Beam. These hard point provisions are identical to the Aero 
Design hard point provisions for the Bell 206L/407 Cargo Baskets. See ER1009 for the 
applicable fatigue/ strength /dimensional /protection /hardware /service qualification 
analysis for these replacement clamps." ^ 


4.2, Pg 7, Paragraph need clarification and qualification 


The aft attachment picks up on the main fuselage frames at the aft fuel cell cross member 
(figure 4.2.3, "A"). The aft fuel cell cross member inclues the aft attachment points for 
the cargo swing (2557 Ibs slung jpad), which can bo isXjsed to calculate the allowable 
loads on the frame per ERXXX.nn order to install the lower aft fuselage fairing panel, 
which slides between the fuselage frames and landing gear fairings with little room to 
rotate, the aft attachment fittings cannot extend lower than the fairing panel once installed. 
To simplify installation ^d reduce the required cutout size in the fairing panel, the fitting 
incorporâtes a 50001b»? seat track typo stud fitting, the sarpe as the basket attachments. / 
The mounting beam attaches to the fitting with a 50001b g^eat stud type guick disconnect 
claw fitting (see figure 4.2.4), tho oamo ao uood with tho Aoro Dooign Rappel ond Cargo 
The claw fitting is secured with a via an intégral locking ring 


feature.^ 
inadvortont roloQoo. 
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'The Standard Seat 
itud Does Not Fit This Bell 212 Seat Claw FIttIng 
AD drawings nôte^ncra Seat Stud type Passenger Seat Fittings 
as shown below 


MS22034, Adapter, Quick Disconnect, Passenger Seat to Floor (Claw Fitting) 


snr snn> contorxiw 
10 KS2L23I> AMD «2123$, 
DfTAIL A(REr) 


.370 t.005 


1.500 


«S PART 
UM3ER 
.250 
DU lawf- 
-.001 
(VREN BPGCmRD) 
(SEE HOTE 7) 
COUAH 
<-^inO UIADED POSITIVE COUAR liOCK 
IN TCE DCm Alto UXXED POSITIOII, 


AJTD A DnEHTIO» TTPE PRICTiav U)CE 
IS THE U1JL0CXED POSITION. 


to HOLDIKO DOOr, 
KttOHJH, ALL 
EOLDIiO DOOS EHALL 
BE E«IAU.I SPACCD. 


4.3, First Paragraph, Get to the relative basket changes quicker 


Cargo Baokot dovolopod by Aoro 
EC130 for holi oki, touriom, and utility 
The only différence between the existing AS350 extra large basket (model 940) 
and the EC130 extra large basket (mode! 1009) is the attachment points are moved to the 
first and last hoops, which is the same configuration as the AS350 médium and short 
baskets (model 764 and 776). AN other construction of the basket remains the same as 
basket model 940. The 300 Ib (136 kg) cargo load limit aiso remains the same. 
^ 
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Figure 4.3.1 - Modal 1009 Quick Release Cargo Basket 


4.4 How do you know that the step Is required? 


Please quote requirement. PartofTCDS? Customer demand? etc. 
^ 
-oc 


Figure 4.4.1 - Mode! 1010 Quick Release Cabin Steo 


/iof 
4 
( 


.5 Table 


Re-title Columns 2 & 3; Max Cargo, Installed Wt y 


Are there options for Left/Right/Both sides basket installe? Config #'s? 


tdU'cf 
ôrp^u 
Same questions for the Step/s. 


f 


Include W&B info for original step to complété the çomparison? 


5.0 Basis of Certification 


Rework this section to obtain TCCA's acceptance to use the FAA's TCDS FAR 27 
requirements. i.e.; the spécial TCCA conditions are not applicable? and/or other 
justification. 


/jfc 
eav 


5.2.1 FAA - TCDS H9EU, Revision 23 


[I have noted that the FAA's TCDSs are typically more clearly written than TCCA's.] 


Data Pertinent to ail Models Except EC130B4 & T2 


Page 16, Certification Basis; 


14 CFR 21.29 and part 27 effective February 1, 1965 plus Amendments 27-1 
through 27-10, plus FAA Spécial Conditions No. 27-79-EU-23, dated August 13, 
1977. 


27.571 Fatigue évaluation of flight structure at Amdt 27-3 needs to be addressed: 


(a) General. Each portion ofthe flight structure (including rotors, contrats, 
fuselage, and theirrelated primary attachments)... 


Not a typical requirement for cargo pods/baskets. 


Page 17, 2nd Paragraph from top 


For A/G incorporating mod. OP3369 (2370 kg/5225 Ib mass extension) the 
following 14 CFR part 27 Amendments 27-1 through 27-40, are replacing the 
same requirement from the certification basis above :... §571;. 


(nU (Tdct , iuA 
(ccJj 
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27.571 Fatigue évaluation of flight structure at Amcit 27-26 needs to be addressed: 


(a) [General. Each portion ofthe flight structure (the flight structure includes 
rotors, rotor drive Systems between the engines and the rotor hubs, controis, 
fuselage, ianding gear, and their reiatedprimary attachments), ...] 


Pg 17, EC 130B4 Certification Basis; 


14 CFR 21.29 and part 27 Amendment 27-1 through Amendment 27-32 except 14 
CFR 27.952 is not adopted. 


Again 27.571 at Amdt 27-26 needs to be addressed 


5.3 This Modification 


Remove AC 521-004 and add SI 512-004 and 005 


7.3 27.45, .51, .65. .71, .73, .75, .141, .143, .171, .173, .175, .177, .241, .251 - 
Flight 
Requirements and .547 - Main rotor structure (Mast Bending) 


7.3.2, b, 


Can you please provide an expanded description for the VXP analyzer and plans? i.e.; 
Honeywell? VXP model number XXX, display, data bucket, using XXX sensor/pick-ups, 
owner/operators' manual number, used by Airbus ??, pick-up locations iaw ??? Etc. 
and/or 
Note that the applicable test procédure will détail the extent of the VA pass/fail plans 
which will include running a baseline spectrum for comparison? 


Notes for Airbus spectrum/limits/locations? 


7.5 27.471, .473, .501, .549, .571 - 
Strength Requirements (Landing Gear) 


7.5.2, b) add The report addresses the applicable fatigue/ strenoth /dimensional^protection 
/hardware /service qualification anaivsis forthese replacement clamps. 


7.5.5, a) add Ml 


7.8 Please work in a comment and a check in the FTP to evaluate egress. 
. 
^ 


7.9 Please work in a note as 7.10 that Aero Design does not use the 27.865 design 
requirements because ofthe no-passenger restrictions wrt to FAA Part 133 RLC Class A 
per therefore the baskets are designed to baggage compartment "requirements". ^ 
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Appendix A 


27.307 Analysis 
• 
per ER1009? Please include the applicable report number for ail analysis 
references. 
^ 


27.561(0), "Side mounted bike rack/s are not located...." 
• 
Please add a report reference where the report needs to explain how/why a 
deflected basket will not impede egress or penetrate the cabin. 


27.571 Please add with FOC bv DOT 


27.807 Statement in report 


• 
add report number 


28.865 Add and then reference the earlier statement wrt RCL Class A. 


Drawings 


100916_0_2015-05-21.pdf, QR Mnt Provisions, Aft Beam Assy 
• Why is item 7 noted "DO NOT FULLY TIGHTEN"? 
^ 
What is notfully tightened? 
-p-lfinc 
^ a. 
How is it locked? Via Self-Locking Barrefl-Nut? 


NDT Requirements should be noted on drawings. NO CRACKS ALLOWED 
• Welding lOx's Visual? 
• 
Machined Aluminum (and non-ferrous); FPI iaw ASTM E 1417 
• 
Machined Steel; MPI iaw ASTM E 1444 


Anodizing must be carefully spec'd for parts subject to fatigue see Mil-A-8625F 


6.6.1... Where anodic coatings are required on fatigue critical components, Type I and 
IB coatings (see 6.1.2) are used due to the thinness of the coating (see 
6.10.7). 


6.1.2 Type IC and 118. Type IC and IIB coatings provide non-chromate alternatives to 
Type I and IB coatings where corrosion résistance, paint adhésion, and fatigue 
résistance is required. 
• 
Process sensitive therefore an approved plating shop must be used. 


• 
US.Armv Al08869 The.Effect.of.Surface.Coatings.on.the.Fatigue.Strenqth.of.Alu 
minum.Allovs. Table 2. 7075-T6 
- 80% réduction without shot peening 
- Large improvements with shot peening 
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ER1009.01_0_2015-06-03.pdf, Mounting Provisions and (XL) Cargo Basket 


3.0 Basis of Certification 
• 
reference CP's BoC or copy the FA27 BoC from the CP. 


• Bëâse^S^^ëcôn^îë^^^Trcâlc^ôTïïôwvâliûêsTîs&J 


Figure 5.6.1 
• 
Show beam limit/ultimate P values on FBD to show balanced ioading ^ 


• 
Please increase the FBD font sizes to 8Pt min. 


Figure 5.6.3 
• See red-lined figure. % Ws-( 


5.6.1 Fwd Attachment 
• 
Please include an Airbus figure to show the 3 
attachment points. 
SDS 32-11-00, 03? 


Figure 1. Main Landing Gear - Detailed Description 
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i 


t 
[: 


A 


The small inertia loads from the gear weight should be insignificant wrt the 
asymmetric landing loads? 
(o^S 
in 
• 
Noting that the structural strength is limited by the M8 bolts is good. i/^ 
• 
Include moment arms dimensions for the Rt cales strap on Figure 5.6.4 
s.iS 
• wrt Rt calc, Aren'tthere x and z componentsfor Pman? X 
j cLre.^ 
• 
Please call to explain the shear/tension cales at the top of page 16. 
^ 
tés & 
î 
• MS MB boit = 8590/2454/1.15ff-1 =2.0 ^ 
• WRT Fwd Clamps Airbus vs. Aero Design needs to be address wrt fatigue/ 
^ ^ ? 
strength /dimensiqpal /protection /hardware /service / etc. 
• 
Figure 5.6.6 Does the EC130 SRM call out the Long Beam material? 
5052-O is just too far out an assumption for a keel beam. 
i.e.; 6061-T6 would still be conservative for a heavy beam.<r i/" 
• 
Top of page 18. 
. 
Provide an MS for this évaluation. 


5.6.2 Aft Attachment 
• 
The 2557 Lb "Swing" Cargo Hook System has reinforced cradies iaw SB25-032. 
• 
The 1009 System mounts on the aft cradie? a^o 
Can you confirm that this cradie is as strong fwd/vertically as required? AM 
i.e.; is it braced like the fwd cradie? 
>0 crûjlt- 


I have a 2009 EC130 Disk and there are no IPC pages or SRM pages for the cabin 


floor structure or the mid-structure. 
• 
Figure 5.6.7 is for the 1653 Lb "Sling" Cargo Hook attachment provision on the fwd 
cradie — stronger than the Swing s 2557/4 assumption. 
-ft 
• 
arc tan (Pdrag_ult 510 Lbs / Pman_ult 1969 Lbs) = 14.5° from vertical 
, 
Please chech calc shown and show parameters and values. 
"V^ j 
• Show MS's for vert and horz comparisons. ^ 
^ 
^ ^ 
j - o"- ^ 


5.7 Dual Basket Installation 
K.ûf 
• Add Beam Dit wt to Balance FBDs and rework moments as required. ^ 


t/ 
\ 
6.0 Compliance with - Landing Gear add 571 
drt^ AlS 


r 


• 
Expand review as noted earlier. 
-0 


7.0 Doors to 10.0 Light = Ail good for now ^ 
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ER1010.01_0_2015-05-23.pdf, Cabin Step 


AN good for now. ^ 


FTP1009.03_0_2015-06-04.pdf, (XL) Cargo Basket 


3.0 Add egress évaluation of Basket and Step. x/ 
• 
Single Basket configurations will have a Step installed? ^5 


4.4 Documents 
• 
Flight Authority (Flight Test Permit), Attach copy. 
• W&B Report, Attach copy. / 
• 
Conformity Inspection, Attach copy of Applicant's AN B043 CIR 
• 
Statement of Suitability for Flight Test, Attach copy of SI 521-004, Table F-1 
• 
Flight Test Safety Checklist, Attach copy of SI 521-004, Table F-2 


5.1 Test to 1.1 IVne? What is the Vne for the AS350 Cargo Basket? 


TR1009.02_0_2015-05-20.pdf, Load Tests, Mounting Provisions and (XL) Cargo Basket 


2.0 Are you using AD barrel nuts or Airbus M8 barrel nuts for the beam attachment 
hardware? 


4.2 Test Fixture 
• 
The Steel posts are going to be bolted to the floor? 
^ 


4.3.1 Combined Load 
• 
Given that the Basket is mounted on the ends pulling from the fwd or the aft frame 


will provide the same loading into the test structure. 
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Red-Lined ER1009.01_0 Figure 5.6.3 
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Figure 5.6.3 - 
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P075-T6 HLUMKt-l 
STRESS RATIO 


1 .ea 


-0.50 
0.00 
0.50 
RUN-OUT 


^ 80 
note: stresses are baseo 
ON NET SECTION 


10' 
10' 
10' 


FATIGUE LIFE, CYCLES 


Figure 3.7.6.1.8(a). Best-fit S/N curves for unnotched 7075-T6 aiuminum alloy, various 
product forms, longitudinal direction. 


Corrélative Information for Figure 3.7.6.1.8fa') 


Product Form: 0.75 inch diam. drawn rod, 1.25 
inch diam. rolled rod, and 1 x 7.5 
inch bar, extruded 1.25 inch bar 
and 1.25 inch rod 


Properties: 
TUS, ksi TYS. ksi 
82 
72 
Temp..°F 
RT 


Specimen Détails: Unnotched 
Minimum diameter 0.200 inch 


Surface Condition: Unspecified 


Reference: 3.7.6.1.8 


Test Parameters: 
Loading - Axial 
Frequency - 30 Hz 
Température - RT 
Environment - Air 


No. of Heats/Lots: 8 


Equivalent Stress Equation: 
Log Nf = 18.22-7.77 log (S«,-10.15) 
Se<, = S_(l-R)«^^ 
Std. Error of Estimate, Log (Life) = 
0.626 
Standard Déviation, Log (Life) = 1.435 
R' = 81% 


Sample Size = 130 


[Caution: The équivalent stress model may 
provide unrealistic life prédictions for stress 
ratios beyond those represented above.] 
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Figure 3.7.6.1.6(p). Typical tensiie stress-strain curves (full range) for 7075-T651X 
aluminum olloy extrusion ot room température. 
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Figure 3.7.6.1.6(1). Typicai compressive stress-strain and compressive tangent- 
modulus curve for 7075-T651X oluminum oiloy extrusion ot room température. 
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Figure 3.7.6.1.6(m). Typicai tensife and compressive stress-strain and compressive 
tangent-modulus curves for 7075-162 oluminum alloy extrusion at room 
température. 
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Engineering Procédures Manuel 
Document Number 
EPM 001 
for James TInson PEng, FEC 
Revision 
3 
DAR No. 304 
Revision date 
9 Dec 2013 


525 
625 
Fltting factors. 
Personnel And Cargo Accommodations 
525 
785 
Seats, berths, safety belts, and hamesses. 


SUBCHAPTER G - 
Operating Limitations and Information 
525 
1529 
Instructions for continued airworttiiness 
Markings and Placards 
525 
1557 
Miscellaneous markings and placards 


EndofAWM525 


AWM 527, Normal Category Rotorcraft 
CHAPTER 
REQUIREMENT 
PARAGRAPH TITLE 
EXCEPTIONS 
SUBCHAPTER A - GENERAL 
527 
1 
Applicability. 
527 
2 
Spécial Rétroactive Requirements 
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GENERAL 
527 
29 
Empty weigtit and corresponding center of gravity. 
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- STRENGTH REQUIREMENTS - 
GENERAL 
527 
303 
Factor of safety. 
527 
305(a)(bW1) 
Strenqth and déformation. 
527 
307(a)(b)(2) 
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527 
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Repair only 
Powerplant Pire Protection 
Repair only 
527 
1191 
Firewalls 
Repair only 
527 
1193 
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527 
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527 
1301 
Fonction and installation. 


Limited to; 


527 
1307 
Miscellaneous equipment 
527 
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Equipment, Systems & installations 
527 
1321 
Arrangement and visibility 
527 
1322 
Warning, caution & advisory lights 
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1351 
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527 
1357 
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527 
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Master switch arrangement 
527 
1365 
Electrical cables and equipment 
527 
1367 
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Lights 
527 
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527 
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527 
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529 
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Strenqth and déformation. 
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337 (a) 
Limit manoeuvering load factor 
Emergency Landing Conditions 
529 
561 
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SUBCHAPTER D - DESIGN AND CONSTRUCTION - 
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529 
601 
Design 
529 
603 (a) 
Materials. 
529 
605 (a) 
Fabrication methods. 
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607 
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529 
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Figure 17. 
Drag cocHîciciiUi of elliptical sections, (a) ac 
labaitical R'mimbers, (I)) abovc ihc critical R'number. 
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Figure 18. 
Drag (and lift) tocfficients (on area "d" times 
axial length "1") of circular cylinders, wires and cables; 
incliiicd againsl ibe direction ol Ilow — at Reynolds num- 
bers below the critical. Référencé (21). 


y Elliptical Secliotis arc rcprcseutcd in figure 17. 
Equations liave been ticvcloped siniilar to those 
r in the "streamline" chapter — giving a suitable 
V interpolation of thc tcsted drag coefficients. At 


subcritical R'numbers, 


; 
e„.= 2C„.„(i+cA) + i.i (tA) 
(20) 


tAbove thc critical R'number range, the cocfFicient 
|is approximaiely 


1».= CfU,(^ + 2(cA)+12»(t/c)') 
(21) 


|: Optimum chord/thickness laiios (giving minimum 
i Cp^) are in thc order of 9 belosv, and of 5 above 
t ÉCCTitical variation of the drag coeflicicnt as against 
i)R'nurabcr. 


lïlKSO) Expérimental results on elliptical cylinders: 
És) Eiilel in Nouvelles Recherches, Paris 1919. 
|b) AV.A Strias, Tech Bcriclue I (1917) and II (1918). 
1) XAC.A Tcdi Note 279 (192S) and Tech Rpt 289. 
fiÇ Jjcobs, Sircamline Wires, NAC.A T.Noie 480. 
fe) Lindsey, .Simplc-.Sha|)e Cylinders, NACA T.Rpt (il9. 
' IBriiish ,\RC, RM 1599 (PJ.M) and RM 1817 (19.S7). 
pj(2l) Circular cylinders iiicliiied against flow: 
pl) Rell and Powcll, Tests ol Smooth and Stranded Inclincd 
pVires,.ARCR.M S07 (1917). 


I Musiert, Lift and Drag, Gcrman Doct ZWB FB 1690. 
Razakevicli, Zh.Tekh.Fiz. 1951 p.llll; also Kuznctov, 
IjCAHI (Moscow) Rpt 98 (19.H1). 


i Thews.Landwebcr-Plum, Towing Cables, TMB Rpts 
Ji|18(19S6)and666 (1948). 
pjt) Bursnall and Ixaltin, Pressure Distribution on Yawed 
^^roilar Cylindcr in the Critical Reynolds Number Range, 


■ NAaAT.Note2«3 (1951). 


Ctoss-Floiv Prindjjle. A principle with quite a 
tuiinbcr of praciical applications (see Index) is very 
well illustrated by the inclined circular cylinder in 
ligure 18. At an angle of attack. "ot'j flow pattern 
and fluid-dynamic pressure forces of such bodies 
only correspond to the velocity componcnt (and thc 
dynainic pressure) in the direction normal to their 
axis. Therefore (based on area 
= dl, where 1 = 
length along axis) : 


(22) 


This ftrrce is ihen split up in the directions of drag 
and lift; hence: 


p 
p 
Dbasic (sin\x or cos\) 
(23) 


^La =^Dbosic 
cos(X)or (sin\ cos'^X) 


Expérimental rcsulis in figure 18 on wires, cables 
and circular cylinders (at subcritical Reynolds num- 
bers) confirm the prédiction very well, after adding 
the frictional componcnt 
= ir C^. 


Al. Superciitiail ReytioUU Numbers 
(that 
is, 
wilh esscntially aitached Ilow pattern), cross-flow 
conditions are différent from those at subcritical 
Reynolds nuinbers. The pressure drag evidently dé 
pends on the skin-frictional losscs along thc surface, 
in which tiie axial velocity componcnt lakcs part. 
.A roiigh rule secms to be that bctween 0 and 50 
angle of sweep or yaw " X", the drag of a smooth 
cylinder in supcrcriiical condition, is approximately 
constant, corresponding to a drag coefficient 
on "d" times (b or 1) in the order of 0.2. Référencé 
(21 ,e) also indicates that the critical speed of a 
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SUBPART C - STRENGTH REQUIREMENTS 


FATIGUE EVALUATION 


AC 27.571. ^ 27.571 (Amendment 27-26) FATIGUE EVALUATION OF FLIGHT 
STRUCTURE. 


a. Explanatlon. An évaluation is required to assure structural rellabillty ofthe 
rotorcraft In flight. This évaluation may take the form of either tests or analysis. During 
the certification process, fatigue testing is more effective than analysis alone in 
identifying and preventing cracking that may occur during service. Analysis used for 
substantiation should be validated by tests. 


(1) Ghapter 3 AC 27 MG 11 contains background information and acceptable 
means of compliance with the requirements. A safe life may be assigned or the 
structure may be fail safe as prescribed or a combination of these may be used. 


(2) Mandatory inspections, service life (replacement times) etc., determined in 
complying with the standard shall be placed in the Ainworthiness Limitations Section of 
the Instructions for Continued Airworthiness (aiso called Maintenance Manual). See 
Appendix A of FAR Part 27, paragraphe A27.4 and paragraph AC 27.1529 for 


information. 


(3) Amendment 27-26 amended the standard to require évaluation of the 
landing gear and their related primary attachments. 


(4) Amendment 27-26 aIso amended the standard to require évaluation of 
ground-air-ground cycles on the rotorcraft, and if applicable, of external cargo 
opérations. Previousiy external cargo opérations were evaluated whenever the 
rotorcraft cargo combination exceeded the "standard" maximum certificated gross 
weight, and the CG range specified in § 27.25(c). If these limite were not exceeded, an 
évaluation was not required by the standard prior to Amendment 27-26. 


b. Procédures. 


(1) The fatigue évaluation requires considération of the following factors: 


(i) 
Identification of the structure/components to be considered. 


(ii) 
The stress during operating conditions. 


(iii) 
The operating spectrum or frequency of occurrence including 
frequency of ground-air-ground cycles, as well as external cargo opérations. 
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(iv) Fatigue strength, and/or fatigue crack propagation characteristics, 
residual strength of the cracked structure. 


(2) Since the design limits, e.g., rotor RPM (maximum and minimum), airspeed, 
and blade angles (thrust, weight, etc.) affect the fatigue life of the rotor System, it is 
necessary that fiight conditions be conducted at limits that are appropriate for the 
particular rotorcraft and at the correct combination of these limits. It will be the 
responsibility of engineering and flight test personnel to détermine that the flight strain 
program proposai includes conditions of flight at the various combinations of rotor RPM, 
airspeed, thrust, etc., that will be représentative of the limits used in service. The flight 
test personnel should assure that the severity of the maneuvers to be investigated is 
such that actual service use will not be more severe. Vérification that proposed 
maneuvers are suitable may be achieved by: 


(i) 
Flying a représentative set of maneuvers with the applicant's pilot in 
the test aircraft at noncritical combinations of weight, CG, and speed. (An 
FAA/AUTHORITY letter for spécifie test authorization would ordinarily be required.) If 
the procédure is used, the applicant should provide adéquate preliminary flight strain 
data from development or other tests to confirm a cleared (non-critical) flight envelope 
for conduct of these représentative maneuvers. 


(ii) 
Flying a représentative set of maneuvers with the applicant's pilot in a 
similar (certified) model to assess and agree upon the required maneuvers, control 
deflections, and aircraft rates. The required maneuvers or conditions will be specified in 
the flight strain program plan. 


(iii) 
Flying a chase aircraft which has a flight envelope appropriate to allow 
Visual confirmation of the proposed and programmed flight maneuvers. 


(iv) Observation of telemetered flight data to assure desired control 
deflections, rates, and aircraft attitudes. 


(v) Some combinations of items b(2)(i) through b(2)(iv) above. 


(3) Assessing the opération spectrum and the flight loads or strain 
measurement program will involve airframe, propulsion, and flight test 
personnel. 


(4) Variation in the operating or loading spectrum among models, and 
variations in the spectrum for a particular model rotorcraft, should be evaluated. 
Figure AC 27 MO 11-7 contains typical flight load measurement program conditions to 
be investigated. An example of a twin turbine spectrum is presented in Figure AC 27 
MG 11-9. The tables should be used only as a guide and should be modified as 
necessary for each particular rotorcraft design. 
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(5) The différence in loading spectrum for différent models that may be 
anticipated is illustrated by comparing the percentage of time assigned to level fiight 
conditions, specifically 0.8 Vh to 1.0 Vh for three différent rotorcraft designs as shown in 
figure AC 27.571-1. (Vh is the maximum airspeed at maximum continuous power in 
level flight.) The first column applies to a single-piston-engine powered small rotorcraft 
used in utility opérations. The second column is appropriate for a single-turbine-engine 
powered seven-place small business and utility rotorcraft. The third column is 
appropriate for a twin-engine-powered 13 passenger transport rotorcraft. It should be 
noted that the level flight percentage of occurrences shown in figure AC 27.571-1 for the 
turbine utility business and turbine transport rotorcraft are examples of particular 
designs. The high percentage of time shown in this level flight régime could be 
unconservative for some designs, especially if the stresses under these design 
conditions produce an infinité fatigue life for the particular component. The fatigue 
spectrum percentage of occurrences should be modified according to the intended 
opération usage of the rotorcraft. However, a conservative application should be 
considered. This variation illustrâtes the "tailoring" of the loading spectrum for the type 
of rotorcraft and the anticipated usage. 


FIGURE AC 27.571-1 


Comparison Percent of Time in Level Flight 


Turbine 
Piston 
Utility 
Twin Turbine 


Utilitv 
Business 
Transport 


0.8 Vne 
25% 0.8 Vh 
16% 
0.8 Vh 
15% 
1.0 Vh 
15% 0.9 Vh 
21% 
0.9 Vh 
20% 
1.0 Vne 
3% 1.0 Vh 
24% 
1.0 Vh 
38% 


Total 
43% 
61% 
73% 


(6) External cargo opérations are a unique and demanding opération. A 
"logging" operator may use 50 maximum power applications per flight hour to move logs 
from a cutting site to a hauling site. Power is used to accelerate, decelerate, or hover 
prior to load release. Lifting loads over an obstruction or natural barrier is another 
example of very fréquent high power applications for takeoff and for hovering over the 
release area. Similar types of opérations require flight loads data to assess the effects 
on fatigue critical components. 


(7) The impact of the external cargo opération on standard configuration limits 
should be assessed to détermine whether or not the component service lives, 
inspections, etc., will be affected. The assessment may be done by calculating an 
"external cargo configuration" service life for each critical component. The lowest 
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service llfe obtalned from standard configuration fiight loads data and loading spectrum, 
or from external cargo configuration fiight loads data and loading spectrum or from 
fréquent ground-air-ground cycles is generally the approved service life or replacement 
time. Since the regulatory maintenance and operating ruies do not require recording 
time in service for the différent types of opérations, this procédure could be used if an 
"operational cycles" équation for équivalent fiight hours is not approved (see (8) below). 


(8) The Ainworthiness Limitations Section of the maintenance manual shall 
contain the required information derived from complying with the standard. If an 
"operational cycles" équation for "équivalent fiight hours" is approved under the 
standard, the équation is included in this approved section of the manual. 


(9) The applicant should plan to conduct a fiight loads survey program for both 
a standard configuration and an external cargo configuration, if applicable. The 
ground-air-ground cycle is inherent in these conditions. This procédure will avoid 
delays associated with reinstallation and calibration of equipment. 


AC 27.571A. 
^27.571 (Amendment 27-33) FATIGUE EVALUATION OF FLIGHT 
STRUCTURE FOR CATEGORY A CERTIFICATION. 


a. Explanation. Amendment 27-33 added Appendix C to specify the requirements 
for Category A certification of normal category rotorcraft. The requirement for fatigue 
tolérance évaluation will require test evidence to support the analysis. 


b. Procédures. For Category A certification, the tests specified in 
paragraph AC 29.571 A are required for fatigue tolérance évaluation. 
Paragraph AC 29.571A is repeated in this section. 


(1) Fatigue test evidence is necessary for the fatigue évaluation of gears. The 
test evidence should be provided by rotating tests of complété gearbox specimens 
operating under power. The tests provide the basis for analysis leading to the 


establishment of safe life. 


(2) The tests are conducted specifically for the purpose of gear tooth 
évaluation, and components subjected to the tests do not have to be considered 
serviceable on completion of the test. Excessive wear on bearings and shafts and 
marking (including spalling) of bearings and gear teeth are acceptable provided no 
fatigue damage is évident on the gear teeth. However fatigue damage other than tooth 
fatigue should be considered for test validity and the integrity of the affected part 
confirmed as necessary. 


(3) The test conditions (torque versus number of cycles) should permit the 
setting of mean strength curve(s) to be associated with each primary gear in the drive 
train. The test conditions, should at a minimum, encompass those power levels for 
which repeated application inservice is expected under normal circumstances. The S-N 
curve(s), for the material and type of gear, should be reduced by a factor of safety to 
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CHAPTER 3 
AIRWORTHINESS STANDARDS 
NORMAL CATEGORY ROTORCRAFT 


MISCELLANEOUS GUiDANCE (MO) 


AC 27 MG 11 FATIGUE EVALUATION OF ROTORCRAFT STRUCTURE 


a. Purpose. This revision to the advisory circular sets forth acceptable means of 
compliance with the provisions of Fédéral Aviation Régulations, §§ 27.571 and 29.571, 
dealing with the fatigue safe-life évaluation of metallic rotorcraft structure. The previous 
général guidance for fail-safe methodology is retained herein, as this approach aiso 
remains an option for compliance with Fédéral Aviation Régulation, § 27.571. General 
guidance and some background to fatigue évaluation issues are aIso provided. 
Guidance for évaluation of composite structure may be found in Chapter 3, AC 27 
MG 8, AC No. 20-107A, and AC 29-2C. 


b. Background. The fatigue évaluation procédures outlined in this advisory 
circular are for guidance purposes only and are neither mandatory nor regulatory in 
nature. Although a uniform approach to fatigue évaluation is désirable, it is recognized 
that in such a complex problem, new design features and methods of fabrication, new 
approaches to fatigue évaluation, and new configurations may require variations and 
déviations from the procédures described herein. Engineering judgment should 
therefore be exercised for each particular application. The flight structure of the 
rotorcraft is subject to cyclic vibratory stresses in practically every régime of flight. In 
addition, since it is a highiy maneuverable aircraft that is capable of forward, reanward, 
sideward, vertical, and rotational flight, operating limitations due to fatigue are possible 
in practically ail flight situations. For these reasons, it is required that spécial attention 
be focused on the fatigue évaluation of the flight structure of the rotorcraft. 


(1) Fatigue évaluation of the flight structure is intended to verify structural 


reliability. Assurance of structural reliability starts with design, including choice of 
matériels for résistance to crack initiation and/or propagation, détail design to minimize 
stress concentration, and spécification of surface finishes, fits, etc. Design analysis 
should include estimation of expected flight loads, and estimation of résistance to 
fatigue. Fatigue strength should be based on past full-scale fatigue tests and/or 
matériels fatigue data with appropriate réductions for the variability in fatigue strength, 
size, shape, surface finish, and environments of the structure. In addition, design for 
fatigue should consider mode-of-failure analysis, areas susceptible to fatigue cracking, 
and methods to assure detectability of fatigue cracks; when fail-safe design is the 
chosen method. The résiduel strength of a cracked structure is an important 
considération of fail-safe design. 


(2) Assurance of structural reliability aIso includes manufacture and fabrication 
in accordance with design requirements and spécifications, quality control to monitor 
compliance, and effective service inspection procédures. 
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(3) Fatigue évaluation of the structure, measurement of flight loads and stresses, 
and évaluations of fatigue strength and/or fatigue crack propagation are the subjects of 
this advisory circular. There is some question whether a completely reliable method for 
the prédiction of time to fatigue crack initiation and fracture exists. Nevertheless, one 
engineering approach to the subject is to use the "Linear Cumulative Damage 
Hypothesis." This hypothesis states that every cycle of stress above an "endurance 
limit" produces fatigue damage proportional to the ratio of cycles accumulated at the 
stress to fatigue "life" at that stress. 


(4) Laboratory tests of this hypothesis indicate that it is reasonably valid when 
the loading spectrum consiste of stresses that are, in effect, random. Despite the lack 
of an adéquate theory Connecting this hypothesis with more basic properties of 
materials, it has been successfully used in a number of applications to calculate a safe- 


life retirement time. 


(5) In addition, fatigue évaluation generally requires a method of accounting for 
the effect of steady loads and stresses on fatigue. Where the manufacturer does not 
provide other substantiating data, a Goodman diagram may be used to account for 
these effects. 


(6) In any rational fatigue évaluation, the following factors should be 
considered: 


(i) 
Identification of the structure to be considered in the fatigue 
évaluation. Those elements of the rotorcraft structure that may be critical in fatigue 
should be identified. Typical elements include: 


(A) Rotor blades and attachment fittings. 


(B) Rotor heads, including hubs, hinges, dampers. 


(G) Rotor drive components, including gearboxes and transmission shafts. 


(D) Control System components, including control rods, serves, 
swashpiates. 


(E) Rotor supporting structure. 


(F) Primary flight and ground load paths of the fuselage, including landing 
gear, lift frames, stabilizers and auxiliary lifting surfaces. 


(ii) 
The loads and stresses associated with steady and maneuvering 
operating conditions expected in service. 
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(iii) 
The frequency of occurrences associated with various flight conditions 
and the corresponding spectrum of loading and stresses. 


(iv) The fatigue characteristics of the structure, including fatigue strength, 
and as necessary, crack propagation and residual strength characteristics. 


c. Flight Load Measurement Proqram. 


(1) General. Subséquent to design analysis, in which aircraft loads and 
associated stresses are derived, the stress level and/or loads are to be verified by a 
carefully controlled flight load measurement program. The flight load measurement 
program shall demonstrate maximum and minimum loads for the entire flight envelope. 


It shall aiso gather steady and cyclic load/strain data for use in the fatigue évaluation 
required by §§ 27.571 and 29.571. The parameters to be measured are primarily load 
calibrated strains supported by local strain measurement, accélérations, and deflections 
as necessary. 


(2) Instrumentation. 


(i) 
The instrumentation System used in the flight parameter measurement 
program should accurately measure and record the critical parameters under 
operational test conditions. For critical maneuvers, the instrumentation should be 
capable of recording data sequences for several related channels for stationary and 
rotating channels. The location and distribution of the strain gauges should be based 
on a rational évaluation of the critical stress areas. Appropriate analytical methods 
should be used, such as Finite Elément Modeling (FEM) and may be supplemented by 
other techniques including strain sensitive coatings, photoelastic methods, and 
thermography. Manual calculations based on the historical precedent of similar 
structure can aIso be very helpful. As much as possible, the instrumentation plan 
should standardize the gauge locations for each component so that ail testing and other 
experience can be related to the same common set of measurement parameters. The 
gauge sensitivity, frequency response, location, distribution, and numberof strain 
gauges must provide the strain/load spectrum and strain/load distribution for each part 
essential to the safe opération of the rotorcraft. 


(ii) 
The corresponding flight and ground opération parameters (airspeed, 
rotor RPM, center of gravity accélérations, etc.) should be recorded simultaneousiy and, 
where appropriate, as time historiés. This is necessary to correlate the loads and 
stresses with the maneuver or operating condition during which they occurred. If the 
number of data parameters required exceeds the System capability, enough "carry-over" 
data channels should be included to reasonably relate ail data for the spécifie maneuver 
when several flights are necessary. 


(iii) 
The instrumentation System should be adequately calibrated and 
checked frequently during the strain survey. Ideally this would occur at the beginning 
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and end of a flight. Strain gauges should be température compensated where 
necessary. 


(iv) 
In the case of caiibrated structure, rational évaluation of the calibration 


rig procédure should be performed to demonstrate that straln-load response is 
représentative over the range of flight maneuvers and operational parameters that are 
to be encountered. As a minimum, the calibration fidelity should address the loading 
distributions applicable to the critical failure modes of the component under évaluation 
and over a high percentage of the maximum expected flight load. Care should be taken 
to ensure that any non-linear behavior is identified and properly considered. 


(3) Parts Subiect to Flight Measurement. Sufficient parameters of the rotor 
Systems, drive Systems, control Systems, fuselage, and supporting structure for rotors, 
transmissions, engines, APU's, and other dynamic components should be measured to 
adequately define and substantiate the loading of these components. For rotorcraft of 
unusual or unique design or opération or employing unusual equipment, spécial 
considération should be given to the unique features and aiso the effects they may have 
on existing Systems and structure. 


(4) Flight Régimes and Operational Conditions to be Investiqated. 


(i) 
Typical flight and ground conditions to be investigated are given in 
Figure AC 27.MG 11-7 for conventional passenger/utility use and additional conditions 


in Figure AC 27.MG 11-8 for a lifting opération. For intensive lifting missions it should 
be recognized that lifting conditions for both internai and external loads should be 
investigated including landing with and without load as applicable. Figures 
AC 27.MG 11-2 and AC 27.MG 11-3 show flight régimes that should be investigated for 
power-on and power-off opération for ail helicopters. Parameters, which define these 
régimes, are included in these figures. Other parameters such as Gross Weight and 
C.G. apply and should be included. The effects of température and of high altitude 
opération or altitude cycling should be investigated. As noted on Figure 
AC 27.MG 11-2, complété coverage at 111 percent Vne should be demonstrated for 
power-on opération. However, for power-off opération. Figure AC 27.MG 11-3, 
complété coverage at 111 percent Vne for maximum and minimum design RPM need 
not be obtained if points are obtained at Vne at both maximum and minimum design 
RPM and at 111 percent Vne at both maximum and minimum placarded RPM as 
indicated in the figure. Conditions arising out of spécial requirements such as those 
imposed by noise réduction and near surface opération should aIso be investigated. 


(ii) 
The détermination of the flight conditions to be investigated in the 


flight strain measurement program should be based on the anticipated uses of the 
helicopter. Information from similar designs and/or similar opérations should be 
assessed and used where applicable. Flight conditions considered appropriate for the 
design and application must be représentative of actual opération in accordance with 
the rotorcraft flight manual. For multi-engine helicopters, the flight conditions 
concerning engine out opérations should be considered in addition to complété power- 
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off opération. For heavy lift and external-lift hellcopters the loaded and unioaded 
conditions of opération should be investigated in conjunction with other important 
parameters. When the mission being evaluated involves the use of a long line, the flight 
strain survey should be flown with a long line. This will insure that the correct rotor and 
control loading will be duplicated particularly in hover and low speed maneuvers since 
the c.g. offset, drag, and inertia effect of the external load can be a factor in dynamic 
loads. Generally the Vne when performing external cargo missions is reduced because 
of safety or other reasons. In addition, for these uses, and others where the opération 
requires fréquent excursions to the proposed limitations of the rotorcraft, reasonable 
considération should be given to unintentional exceedences and the development of 
these limits. The extent of the assessment would generally be founded on experience, 
but also acknowledging tolérances in instrumentation and the circumstances of the 
opération, particularly the level and focus of pilot workioad. Similarly the effects of 
structurally significant maintenance should be investigated as necessary, particularly 
where unusually large load amplifications could be expected as a conséquence and the 
probability of occurrence is shown or believed to be substantiel based on experience. 
Operating limitations and maintenance instructions may be adjusted on the basis of 
these investigations. For ail rotorcraft the effects of ground opération should be 
investigated. The ground and flight conditions to be investigated should be submitted 
as part of with the flight évaluation program. 


(iii) 
The severity of maneuvers investigated during the flight strain survey 
should be such that it is extremely uniikely that service use will be more severe. In this 
évaluation, flight replications should be investigated during the load survey so that 
normal and expected variations in achieving the spécifie target flight test conditions are 
accounted for. 


(iv) The extremes of aerodynamic configuration, including opération with 
doors off or open and simultaneous use of equipment, should be investigated as well as 
the usual parameters. In addition, when the rotorcraft is equipped with externally 
mounted devices such as rescue hoist, spotlight, caméra, infrared sensors, etc. it is 
necessary to evaluate the loads. These or similar devices can increase the profile drag 
thus increasing power required. Additionally, the airflow from these devices can 
impinge on the tail boom, fin or tail rotor altering the loads determined for the clean 
aerodynamic configuration. When these devices are installed by a modifier as a 
Supplemental Type Certificate (STC), it is the responsibility of the STC holder to 
investigate any effects the device may have alone or in combination with other 
externally mounted devices. 


AH flight conditions considered appropriate for the particular design are to be 
investigated over the complété rotor speed, airspeed, longitudinal and latéral center of 
gravity, altitude and weight (from minimum mission weight to maximum mission weight) 
ranges to détermine that the critical loads/stresses associated with each flight condition 
are identified. Typical damaging flight conditions for main rotor components and 
suspension include, but are not limited to: high speed flight, turns, pull-ups, sideward 


flight, approach, autorotation, taxiing, take off and landing on slopes. For tail rotor 
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components, typical flight conditions to evaluate include, but not limited to: spot turns in 
hovering, sideward flight or level flight with sideslip. In order to account for data scatter 
and to détermine the load/ stress levels présent, a sufficient amount of data points 
should be obtained at each flight condition. In some instances, the critical weight, 
center of gravity, and altitude cases for the various maneuvers can be based on 
validated flight loads analysis or on past experience with similar designs. This 
procédure is acceptable where adéquate flight tests are performed to substantiate such 
sélections. The combinations of flight parameters that produce the most critical 
load/stress levels should be included in the fatigue évaluation. In addition attention 
should be paid to the influence of température through the whole range certified, 
especially to very cold température (typically below -SO^C [= -20°F]). For example, the 
characteristics of elastomeric components in rotor assemblies are particularly sensitive 
to température change. This influence can be evaluated either in flight during a cold 
weather campaign or by analysis based on elastomer characteristics such as stiffness 
and damping measured in a cold température chamber. 


d. Frequencv of Occurrence (Usage) Spectrum. 


(1) General. The frequency of occurrence spectrum (often called usage 
spectrum) defines the maneuvers the rotorcraft will perform in the various types of 
opération, and the percentage time or number of events associated with each 
maneuver. The diversity of rotorcraft sizes and speed together with the wide range of 
passenger/cargo capability requires that a comprehensive évaluation of each possible 
mission scénario be accomplished for each rotorcraft model. Some of the most 
common types of opération include transport, offshore support, traffic reporting, 
emergency médical services (EMS), law enforcement, search and rescue, agricultural 
spraying and external sling opération. Each of these opérations has unique 
requirements in terms of maneuvers, gross weight/center of gravity and altitude. 
However, each helicopter model may fly one or more of these opérations throughout its 
operational lifetime. Replacement times should account for the worst case opération for 
each component, uniess a method approved by the Authorities is developed which 
allows considération of multiple type of opérations by factoring hours or counting 


events. 


(2) Spectrum Development. The frequency of occurrence spectrum should be 
based on information that is applicable to the mission(s) the rotorcraft is to perform. Ail 
damage that is likely to occur in actual usage should be accounted for including low 
cycle damage from power cycles and the ground-air-ground (GAG) 
cycle. This 
information may come from direct measurement of usage data from the same or similar 
rotorcraft, usage monitors, questionnaires or direct observation of the helicopter 
performing the mission. Design limitations established in compliance with §§ 27.309 or 
29.309 and any recommended operating conditions and limitations established and 
specified in the rotorcraft flight manual should aiso be reflected in the spectrum. An 
example of a twin turbine spectrum is presented in Figure AC 27.MG 11-9. This table 
should be used only as a guide and should be modified as necessary for each particular 
rotorcraft. An example of the diversity in the frequency of occurrence spectrum is 
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illustrated by comparing percentages of time assignée! to levai flight conditions forthree 
différant rotorcraft types as shown in Figure AC 27.MG 11-1 below: 


Piston Utiilty 
Turbine Utility Business 
Twin Turbine 
Transport 


0.8 V|ME 
25% 
0.8 Vh 
16% 
0.8 Vh 
15% 


1.0 Vh 
15% 
0.9 Vh 
21% 
0.9 Vh 
20% 


1.0 Vne 
3% 
1.0 Vh 
24% 
1.0 Vh 
38% 


TOTAL 
43% 
61% 
73% 


FIGURE AC 27.MG 11-1 : Exemple of the variation In time spent in leva! flight for 
three rotorcraft types. 


Not only are the totais différant for the différant rotorcraft types but the distributions of 
time are aiso significantly différant. This can become an important factor in the 
détermination of fatigue lives, whether or not there are damaging loads in levai flight, 
depending on how the time spent in other maneuvers is subsequently proportioned. A 
conservative approach to the spectrum development should be taken. It is suggested 
that a sensitivity study be conducted to détermina the variability of component lives to 
différant assumed percent times for levai flight. This same procédure might aIso be 
used for other elements of the spectrum where significant fatigue damage is incurred. 
The results from such a study may be used to influence the spectrum or the 
replacement time assigned to the component(s). 


(3) External Load Opérations. The unique ability of a rotorcraft to hover makes 


it particularly usefui in moving external cargo. External load opération can be a 
demanding mission requiring the maximum lifting and power capability of the rotorcraft 
at a high rate. For example, a logging operator may use up to 50 maximum power 
cycles per flight hour to move logs from a cutting site to a hauling site. The power 
reaches a maximum limit when the load is lifted and the rotorcraft accelerates. The 
power reaches a minimum during the descent and will peak again if the rotorcraft 
decelerates and transitions to hover to release the load. Other external cargo 
opérations with similar characteristics are fertilizer spreading, water bucket opérations, 
and replenishment of remote oil exploration sites, etc. These power excursions are 
particularly critical for the rotorcraft drivetrain components. The impact of external load 
opération should be assessed to détermine if replacement times would be affected. 


(4) Management of Replacement Time. 


(i) 
The lowest calculated life obtained from ail flight loads data and 
loading spectrum (including external load opérations) is generally the basis for 
establishing the replacement time of the component(s). Regulatory maintenance and 
operating ruies do not require recording time-in-service for différent types of opérations. 
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However, it may be possible to adjust replacement times by counting events or by 
factoring flight hours for certain types of opération. Any such procédure will require the 
approval of the certification authority for a suitably amended ainworthiness limitation 
section and should aiso consider the operational aspects involved. For example, a 
component where significant damage occurs during the GAG or power cycle may more 
appropriately be assigned a life in terms of the number of cycles of takeoffs or lifts in 
lieu of tracking flight time in hours. The cycles should be properly defined and related to 
events that are easily identified and recorded by the crew or by an approved usage 
monitor (e.g., takeoffs or lifts). This example procédure would retire the component 
sooner when it is used in an external load opération mission involving many cycles per 


flight hour. Conversely, an operator performing a less severe opération standard 
mission could leave the component in service longer since fewer cycles are 
accumulated. This procédure would permit the rotorcraft to be used for différent types 
of opérations and still ensure a safe replacement time for the component. 


(ii) 
Where appropriate, some of the basic usage assumptions made in the 
fatigue évaluation which the operator can reliably assess (such as numbers of ground 
air ground cycles) should be noted in the airworthiness limitations section of the 
maintenance manual. The intent of this would be to make operators aware of these 


criteria so that appropriate actions may be taken. 


(iii) 
Should subséquent usage of the rotorcraft encompass an opération 
for which the original structural substantiation did not account, the effects of this new 
opération should be addressed, and in the interests of safety, a reassessment made. 
Subsequently, if the replacement times require revision, those new times may be limited 
to aircraft involved in the new opération provided: 


(A) Proper part re-identification is established; 


(B) a rotorcraft flight manual supplément outlining limitations is approved; 


(C) an airworthiness limitations section supplément is approved; (this is 
aIso required for incorporation of new methods for managing replacement times, see 
paragraph d4(i) above); or, 


(D) a combination of the above. 


e. Fatigue Life Evaluation. 


(1) General. Information for fatigue évaluation based on safe-life 
considérations leading to replacement times is provided in this section. Although there 
is a large quantity of information available on the fatigue strength characteristics of 
material specimens, built-up specimens and parts, the prédiction of the strength of parts 
of new designs based on this information is less accurate than testing the actual part. 
Consequently, for an analysis based on test data other than the actual part to be 
considered acceptable, additional conservatism should be used to achieve similar levels 
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of reliability and safety as obtained with a full scale test approach. However, in many 
cases the différences between past test specimens and the actual part (which involve 
such factors as stress concentration, size, and fretting) cannot be accounted for with a 
reasonable degree of accuracy. Therefore, it is usually necessary that the structural 
components be subjected to repeated load tests using information determined in the 
flight load measurement program. Spécial operational or functional characteristics that 
could affect the fatigue strength should aiso be considered in the service life évaluation. 
Such factors as high blade operating températures due to tip jets or turbine exhaust 
impingement on the tail rotor should be considered as well as other spécial operating 
conditions. In addition, effects of spécial purpose use such as hoist and external 
opération, spraying, surveying, etc., should be considered if appropriate to the particular 
type. The fatigue strength may be evaluated using the methods outlined below, of 
which full scale testing is the preferred method. 


(2) Analvtical Methods 


(i) 
Simplified method. This method requires that an operating boundary 
for stress levels be established. The following techniques that account for the effects of 
cyclic and steady stresses are considered acceptable for establishing the allowable 


stress levels: 


(A) The mean endurance limit of the part should first be estimated from 
simple material test specimens. The test specimen material should be représentative of 
the actual part and sufficient test data should be available to substantiate a mean 
endurance limit (the reference specimen endurance limit. Line AD of Figure 
AC 27.MG 11-4). A range of cycles from 10^ to 10® may be appropriate to estimate the 
endurance limit dépendent on the material. The estimate should account for surface 
conditions, fabrication methods, fretting, size and shape effects, and environmental 
conditions, as well as différences in stress concentrations between the test specimen 
and the actual part. Referring to Figure AC 27.MG 11-4, the endurance limit of the part 
may be represented by a straight line drawn through the yield stress (point D on the 
horizontal axis) and the mean endurance limit from test results, suitably adjusted to 
account for the considérations detailed above, at a given steady stress. The 
intersection of this line with the vertical axis is point B. This produces the adjusted 
specimen endurance limit, line BD. 


(B) A factor or safety of 3 
should then be applied to the adjusted 
specimen endurance limit so that the slope of line CD (the operating boundary) would 
be 1/3 of line BD. 


(C) If ail operating stress cycles fall below the operating boundary line 
(CD), no fatigue testing is necessary. When any of these stresses are above the 
operating boundary line, fatigue testing of the actual parts should be conducted, uniess 
a suitably conservative approach such as that outlined in d(4)(ii) is adopted. 
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(D) Caution should be exercised in the application of the analytical 
method above, particularly when the following items are involved: 


(1) irregulariy shaped parts containing numerous or super-imposed fillets, 
hoies, threads, or lugs. 


Large parts in proportion to the laboratory specimens. 


(3) Parts or unique design for which no past service experience is 


available. 


(4) Parts subject to fretting. 


(5) Bolted or pinned connections. 


Complex castings. 


(7) Welded sections. 


New matériels or processes without precedent of use. 


(ii) 
Rational methods. The previous simplified method can be overly 
conservative, especially when only ground-air-ground cycles or very high loads 
associated to very low occurrences fall over the operating boundary line defined in 
paragraph e(2)(i) above. Consequently methods may be used which do not involve full 
scale testing but which apply the same principles of calculation of retirement times, 
based on: 


(A) An S/N curve shape représentative of the material of the component. 


(B) A mean fatigue limit représentative of the component, considering as 
necessary, the steady flight loads, fretting effects, and ail the other influential 
parameters of paragraph e(2)(i)(A). 


(G) An appropriate factor applied to the mean fatigue strength to produce 
a working limit (typically 1/3 of mean strength). 


(D) Considération of ail the loads from the complété flight loads spectrum. 


(E) The use of the Miner linear cumulative damage hypothesis, including 
both low cycle and high cycle fatigue damages. 


(iii) 
In order to provide an acceptable alternative to the fatigue testing and 
simplified analytical methods, these rational methods should be based on a validated 
stress analysis. Finite element mode! correlated to strain gauge measurements for 
example, or previous experience of similar designs may be acceptable. The material 
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fatigue behavior should be well established for each application. It is important to apply 
the chosen method consistently and should any of the analyses identify the need for a 
replacement time, testing should be conducted to support the assumptions made. The 
certifying authority should approve these rational methods. 


(3) Testing Methods. The fatigue strength of the flight structure may be 
determined in appropriate laboratory tests and evaluated in terms of the loading 
spectrum. The mean strength indicated by the test results should be reduced by a 
factor or factors such that the probability of occurrence of a lower strength part in 
service is very low. This conservative treatment of strength combined with a 
conservative treatment of both the flight loads (paragraph c.) and their frequency of 
occurrence (paragraph d.) must assure that the probability of failure is extremely 
remote. AH test articles should be fully représentative of the design standard selected 
for évaluation, including the processes used in manufacture. The test fixture should be 
capable of applying the loading conditions in a way that loads the component in the 
same manner as when on the rotorcraft. The test loads developed in the component 
should be correlated with those measured in the flight load survey. 


(i) 
S/N Curves. Constant amplitude fatigue tests should be conducted to 
define the mean strength. Whenever possible several S/N data points should be 
established for each of a number of différent alternating load levels. The fatigue tests 
should be performed at mean stresses or loads représentative of those occurring in 
flight. In addition, some components subjected to both dynamic and low cycle loading, 
for example a main rotor blade, may require the addition of a start-stop or GAG cycle 
testing, and the resulting fatigue damage included in the component life détermination. 
In order to détermine the mean fatigue strength, it is necessary to test actual 
components. These tests will allow the construction of the mean S/N curve when 
combined with an established curve shape. The S/N curve shape may be derived by 
using a least square fit curve through coupon data or appropriate published material 
data. Gare should be taken in the sélection of curve shape, particularly when fretting is 
présent. Then, to account for fatigue strength variability, the mean curve must be 
reduced to a working curve. In establishing the working curve, considération should be 
given to the number of specimens tested, the variability of the fatigue results, previous 
test data on the same material or similar components, as well as service experience. At 
least four full-scale specimens are recommended, but fewer may be adéquate in 
association with a conservative approach to establishing the working curve considering 
the réduction in reliability this infers. Current practice shows that when four or more 
specimens are used, the resulting working curve (Figure AC 27.MG 11-5) can range 
from 51% to 70% of the mean curve in strength for aluminum alloys and 56% to 75% for 
steels. The successfui application of the resulting working curves will dépend on the 
degree of conservatism shown in the flight loads and occurrence spectra. Therefore it 
follows that use of the least conservative of these working curves would necessitate the 
greatest conservatism in the flight loads and assumptions relating to likely operational 
use. Considération should aiso be given to fatigue life réduction factors when 
constructing the working curve. Typical factors range from around four to ten at less 
than 100,000 cycles. It may be possible to détermine réduction factors from a large 
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database of historical test data of components with similar characteristics. Care should 
be exercised when pooling such data to be sure that différence In fallure modes and 
curve shapes are considered. Whatever réduction factor is selected, a rationale should 
be provided to substantiate it. The reduced S/N curve and the loading spectrum 
developed per paragraph c. and d. should be used in determining replacement times, 
see paragraph e(4). 


(ii) 
Spectrum tests. The establishment of replacement times based on 
fatigue tests in which each specimen is subjected to a spectrum of loading is to include 
the following considérations: 


(A) Définition of the test loading spectra based on either: 


(D Load historiés based on flight test data obtained for flight and ground 
conditions and maneuvers considered appropriate for the particular rotorcraft, and a 
spectrum allocating percentages of time or frequencies of occurrence to these flight and 
ground conditions and maneuvers, or 


(2) Analysis supported by extrapolation of available load history data or 
prior Knowledge where available. 


(B) The effects of high infrequent load cycles on the test resuit particularly 
when such cycles may occur only rarely in service. 


(C) The effects of omitting low load (high frequency) cycles to reduce test 
time should be fully established and supported by test experience to be adequately 
accounted for. 


(D) Fatigue tests in which the loading spectra are applied such that 
effective randomization of loading is obtained. 


(E) Assignment of replacement times. The fatigue test results should be 
evaluated in terms of the loading spectrum of paragraph d. if différent to the test 
spectrum, and reduced by factors for strength and life based on similar approach to 
those derived for the constant amplitude tests above. 


(4) Safe-Life Calculation Methodoloav. The key procédures for safe life 
détermination, as shown hereafter, are based on the three basic elements of strength, 
loads, and usage as established in the preceding sections. These elements are 
reiterated below and combined according to Figure AC 27.MG 11-6 to calculate the 
retirement life: 1) The conservative working S/N curve developed from the mean S/N 
strength curve of the component using réduction factors based on the material and 
manufacturing variability and test parameters. 2) Loads and usage combined in an 
individual fatigue loads spectrum for the component determined conservatively through 
test and analysis. The loads may be processed by conservative methods using 
maximum load for the duration of each condition or by suitable cycle counting methods. 
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GAG cycles, once per maneuver cycles, and other high load cycle events should be 
accounted for as the loads are combined with the establlshed usage spectrum. The 
service life of the component may then be determined using Mlner's linear cumulative 
damage ruie, considering both high and low cycle fatigue damage. The calculated 
service life obtained for a total damage equal to one is then the maximum allowable 
replacement time for the component. 


f. Fail-Safe Evaluation. 


(1) General. The fail-safe évaluation of the flight structure is intended to ensure 
that, should fatigue cracks initiate, the remaining structure will withstand service loads 
without failure until the cracks are detected. The fail-safe évaluation generally 
encompasses establishing the components which are fail-safe, defining the loading 
conditions and extent of damage for which the structure is to be designed, conducting 
structural tests and analysis to substantiate that the design objective bas been 
achieved, and establishing inspection programs to assure détection of fatigue damage. 
Design features that may be used in attaining a fail-safe structure are: 


(i) 
Sélection of matériels and stress levels that provide a controlled slow 
rate of crack propagation combined with high residual strength after initiation of cracks. 


(ii) 
Design to permit détection of cracks, including the use of crack 
détection Systems, before the cracks resuit in an appréciable loss of residual strength. 


Use of multi-path construction and the provision of crack stoppers to 


limit the growth of cracks. 


(iv) Use of composite duplicate structures so that a fatigue crack or failure 
occurring in one element of the composite member will be confined to that element and 
the remaining structure will still possess limit load-carrying ability. It may be necessary 
to employ the design techniques of f(ii) above to assure effectiveness of these features. 


(v) 
Use of backup structure wherein one member carries the entire load, 
with a second member available and capable of assuming the load if the primary 
member fails. 


(2) Extent of Fail-Safe Damage. The extent of the partial failure is to be such 
that it would be readily détectable during the specified inspection. It may involve 
complété failure of a principal element, failure of more than one element, or only a 
partial failure of an element, depending on the rate of crack propagation, the ease of 
détection, and the inspection interval. Damage in inaccessible areas should extend into 
inspectable areas. 


Typical examples of the fatigue damage that should be considered are outlined below: 
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(i) 
Cracks emanating from the edge of structural openings or cutouts 
which can be readily detected by vlsua! Inspection of the area. 


(il) 
A circumferential or longitudinal skin crack In the basic fuselage 
structure of such a length that It can be readily detected by a visual Inspection of the 
surface area. 


(III) 
Complété severance of Interlor frame elements or stiffeners in addition 
to a visually détectable crack In the adjacent skIn. 


(Iv) Fallure of one element in a multiple load path design. 


(v) 
Fallure of primary attachments, Including control hinges and fittings. 


(3) Détermination of Probable Crack Locations. The probable crack locations 
are to be determined by tests, analysis, or both. In cases of unusually critical or 
complex components or when initial fatigue loading may affect the rate or mode of 
cracking, the probable crack locations should be determined by fatigue test. When 
détermination is made by analysis, sound engineering judgement should be used and a 
varlety of factors such as the followlng should be taken Into account: 


(i) 
Conducting an analysis to locate areas of maximum stress and low 
margin of safety. 


(II) 
Conducting strain surveys on undamaged structure to establish points 
of high stress concentration as well as the magnitude of such concentration. 


(III) 
Examining static test results to determine locations where excessive 
déformation occurred. 


(Iv) Determining from fatigue analysis where cracks may Initlate. 


(iv) Selecting locations In an element where the stresses In adjacent 
elements would be the maximum with that element failed. 


(v) 
Selecting partial fracture locations In an element wherein hIgh stress 
concentrations are présent In the residual structure. 


(vl) Assessing design détail areas whIch are prone to fatigue damage 
such as joints, holes, and other features as based on service and test experlence of 
simllarly designed components. 


(4) Fall-Safe Démonstration. It is to be demonstrated by analysis, tests, or 
both, that the structure wIth the partial fallures as defined In paragraphs f(2) and f(3) can 
wlthstand the maximum load and the repeated loads expected In service during the 
perlod prior to détection. The repeated loads should be as defined In the loading 
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spectrum of paragraph d(2) and the structure should be capable of supporting this 
ioading after a partial failure for a sufficlent time with respect to the inspection interval to 
assure that catastrophic failure is extremely remote. In test démonstrations, the 
damage may be initiated or simulated by cuts made with a fine saw, sharp blade, or 
guillotine in those cases where it is not necessary and not practical to produce fatigue 
cracks by tests. In those cases where damage is simulated at joints or fittings, bolts 
may be removed to simulate failure if this condition would be représentative of an actual 
failure. In some instances, the fail-safe characteristics may be shown analytically. The 
analytical approach may be used when the structural configuration involved is 
essentially similar to one aiready verified by fail-safe tests, whether on a previousiy 
approved type design, or on other similar areas of the design currently being evaluated. 
The analytical approach may aiso be used when: 


(i) 
It can be shown that the failure would be detected considerably before 
the critical crack length is reached; 


(ii) 
The margins of safety resulting from the analysis are well in excess of 
the fail-safe residual static strength level; and, 


(iii) 
The stress levels in the partially failed structure and the design are 
such as to assure adéquate crack propagation time relative to the inspection interval. 


(5) Inspection. Détection of fatigue cracks before they become dangerous is 
the ultimate control in ensuring the fail-safe characteristics of the structure. Therefore, 
the manufacturer should provide sufficient guidance information to assist operators in 
establishing the frequency and extent of the repeated inspections of the critical 


structure. 


g. Further Considérations. 


(1) Control of Fatigue Sensitive Parts. Control of the part in manufacture, 
operational service, and maintenance is vital to ensure the full benefits of the fatigue life 
substantiation process. Any part that has been selected for fatigue assessment should 
be considered using the following guidance. This is particularly important for safe life 
parts with no damage tolérance capability. The détails of the manufacturing procédures 
and processes for fatigue sensitive parts, including material manufacture and source, 
forging procédures, machining opérations and sequence, and inspection techniques 
and acceptance and rejection criteria should be established. Sensitivity should be 
established on the basis of identifying the processes, which if incorrectiy completed 
could significantly affect the fatigue life. The tested components should be produced in 
accordance with the above manufacturing procédures. For life-limited and fatigue 
sensitive parts, the design and manufacturing standards should be frozen subject to 
further évaluation by the design authority. Parts produced in whole or in part under sub- 
contracting or partnership arrangements should be subject to the same procédures. 
Life-limited and fatigue sensitive parts should be marked with a sériai number and 
records relating to the marking maintained, such that it is possible to establish the 
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relevant manufacturing modification and service history of the individuel parts. Spécial 
instructions should be provided, as necessary, to ensure the part is handied in an 
appropriate manner, particularly during maintenance. Processes for determining the 
disposition of parts having manufacturing errors or matériel flaws should be established. 
In a similar manner, processes controlling changes to the design or manufacture of the 
component or to its operating environment or loading spectrum are required. For any 
such changes, their effects on the fatigue évaluation of the part should be established. 
This évaluation should involve further fatigue testing, uniess it can be shown that testing 


is not necessary. 
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ROTOR RPM 


MAX. DESIGN OR DEMONSTRATED RPM 27 33, 27.309 


Vne 27.1505 


NORMAL OPERATING RPM 


MIN. DESIGN OR DEMONSTRATED RPM 27.33, 27.309 
111% Vne 
27.309 


AIRSPEED 


FIGURE AC 27.MG 11-2: Flight Régime to be Investigated Power-On Opération. 


(Note: Dashed Unes in these figures indicate test boundaries. Shaded areas indicate 
operating régimes.) 


ROTOR RPM 
Vne 27.1505 


MAX. DESIGN OR DEMONSTRATED RPM 27.33, 27.309 


MAX. PLACARD RPM 27.33, 27.1509 (95% MAX.DES1GN) 


MIN. PLACARD RPM 27.33, 27.1509 (105% MIN.DESIGN) 


MIN. DESIGN OR DEMONSTRATED RPM 27.33, 27.309 
111% Vne 
27.309 


AIRSPEED 


FIGURE AC 27.MG 11-3: Flight Régime to be Investigated for Power-Off 
Opération 
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FIGURE AC 27.MG 11-4: Simplified analytical method for safe life évaluation 
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FIGURE AC 27.MG 11-5: Typical S/N curve for safe life évaluation. 
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Miner's 


Ruie 


Life Détermination 


Component Strength 
(S/N Curve) 
Usage 
(Fiight Spectrum) 
Measured Loads 
(Flight Load Survey) 


FIGURE AC 27.MG 11-6: Eléments of Safe-Life Détermination 
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FIGURE AC 27.MG11-7 


FLIGHT LOAD MEASUREMENT PROGRAM CONDITIONS TO BE INVESTIGATED 


I. GROUND CONDITIONS. 


a. Normal start. 


b. Rapid increases of RPM on 
ground to maximum power-on 
RPM of main rotor. 
c. Taxiing with max allowable 


full cyclic control. 
d. Landing run (if applicable). 


e. Braking (if applicable). 


f. Normal shutdown. 


g. Spécial ground checks (if 
applicable). 


2. HOVERING IN AND OUT 
OF GROUND-EFFECT 
(1) Steady with rotor at 
maximum side of RPM 


tolérance. 
(2) Steady with rotor at minimum 


side of RPM tolérance. 
(3) 90-degree right tum 
(4) 90-degree lefl tum 
(5) Control reversais 


(6) Sideward flight 


(7) Rearward flight 


i) Longitudinal. 


Il) Latéral, 


iii) Rudder. 


I) Left. 


II) Right. 


3. MANEUVERING IN 
GROUND EFFECT 
(1) Jumptakeoff. 
(2) Normal takeoff (*) and 
accelerate to climb airspeed. 
(3) Normal Landing (*) 
(4) Full autorotational landing. 
1) Multiengine. 


il) One-engine-inoperative. 
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FIGURE AC 27.MG11-7 
(continued) 


4. FORWARD FLIGHT-POWER 
ON. 
a. Level flight. (**) 


( 
1 ) 
40 percent Vh 
i) Minimum side of main rotor 
RPM tolérance (RPM -) 


ii) Maximum side of main rotor 
RPM tolérance (RPM +) 


(2) 60 percent Vh 
i) (RPM +) 


ii) (RPM-) 


(3) 80 percent Vh 
i) (RPM +) 


ii) (RPM-) 


X 
> 


i) (RPM +) 


ii) (RPM-) 


(5) Vne 
i) (RPM+) 


ii) (RPM-) 


b. Maneuvers. 
(1) Full power climbs. (**) 
i) AU engines operative. 


ii) One-engine-inoperative. 


(2) Cyclic pull-ups. 
i) 60 percent Vh. 


ii) 90 percent Vh. 


(3) Normal accélération from 
climb airspeed to 90 percent Vh. 


(4) Tums, right and left over a 
range of bank angles and speeds 
up to the lesser of Vh or Vne and 
including: 


i) Right at 60 percent Vh and 90 
percent Vh. 


ii) Left at 60 percent Vh and 90 
percent Vh- 


(5) Control reversais at 90 percent 
Vh. 


(6) Décélération from 90 percent 
Vh to descent airspeed. 


i) Longitudinal. 


ii) Latéral. 


iii) Rudder. 


(1) Partial power descent. (*) 


(2) Normal approach 


(3) Steep Approaches (to landing) 


or Flare 
FIGURE AC 27.MG 11-7 


i) AU engines. 
ii) One engine out. 
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(continued) 


5. POWER TRANSITIONS, 
a. Ail engines operating to one 
engine out. 
(1) In full power climb. 
(2) At 90 percent Vh. 


b. One engine out to all engines 
operating in powered descent. 


c. All engines operating to 


autorotation. 
(1) At 60 percent Vh. 
(2) At maximum forward 


transition speed. 


d. Stabilized autorotation to all 
engines operating at normal 
autorotation airspeed. 


6. AUTOROTATION, 


a. Stabilized. 
(1) At 70 percent Vne- 
(2) AtVNE- 


b. Tums at 70 percent and 100 
percent Vne- 
(1) Right. 
(2) Left. 


c. Cyclic pull-up. 


d. Control reversais. 
(1) Longitudinal. 
(2) Latéral. 
(3) Rudder. 


(**) side slip conditions should be considered 
(*) max slope angle and aircraft headings should be considered 
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FIGURE AC 27.MG 11-8 


LIFTING HELICOPTER LOAD MEASUREMENT 


in addition to normal conditions 


CONDITION 
%RATED LOAD 
% 
Vne 


ROTOR START 


VERTICAL LIFT 
100 
87 


HOVER including spot tums 
sideward and rearward flight and 


control reversai. 


100 


87 


CRUISE with load 
100 
100 


87 
100 


100 
90 


87 
90 


CRUISE no load 
100 


90 


CLIMB max. rate 


DECELERATIONS max. rate 


GROUND IDEE 
SHUTDOWN 


AC Page MG 11 - 23 


NOTES: 


1. REFER TO ICA1010.91 FOR WEIGHT AND BALANCE INFORMATION. 


2. INSTALLATION INSTRUCTIONS: 
A. ENGAGE UPPER AFT ATTACHMENT FITTING INTO SLOT ON AFT MOUNTING BEAM. 
B. RAISE STEP AND ENGAGE LOWER AFT ATTACHMENT nTTING IN SLOT. 
C. SLIDE STEP AFT AND INSERT FORWARD AHACHMENTS INTO FORWARD BEAM 
KEYWAYS. 
D. PUSH FORWARD END DOWN TO LOCK. PULL UP TO CHECK. 


QUICK RELEASE CABIN 
STEP INSTALLATION 
LH SHOWN, RH OPPOSITE 


02 


QTY 


1 


S 
01 


QTY 


101010-01 
100902-01 
101001-01-02 
101001-01-01 


PART NO. 


04 
03 
02 


01 


ITEM 


CABIN STEP ASSEMBLY 
QUICK RELEASE MOUNTING BEAMS INSTALLATION 
RH QUICK RELEASE CABIN STEP INSTALLATION 
LH QUICK RELEASE CABIN STEP INSTALLATION 


DESCRIPTION 


UST OF MATERIALS 
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JEFF CLARKE 
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1.0 
INTRODUCTION 


The Quick Release Cargo Basket is mounted on the right and/or left side of the helicopter. The 
basket is made from steel tubing and expanded steel mesh. It is quickiy détachable from the 
mounting beams that support it. 


2.0 
REFERENCE TEXT 


Aero Design Ltd. Installation Drawings 


100901, Revision 0 - 
Cargo Basket Installation 
100902, Revision 0 - 
Quick Release Mounting Provisions Installation 


100903, Revision 0 - 
External Attachment Provisions Installation 
101001, Revision 0 - 
Quick Release Cabin Step Installation 


Aero Design Ltd. Flight Manual Supplément FMS1009.91 Revision 0 
(draft) 


Airbus Helicopters EC130 B4 Rotorcraft Flight Manual 


3.0 
FLIGHT TEST OBJECTIVE 


Flight testing of the Quick Release Cargo Basket is meant to demonstrate the following: 
• 
the installation is free of excessive vibration at speeds from hover thru to Vd; 
• 
the installation does not produce undesirable effects to the handiing and performance 
qualifies of the helicopter; 
• 
the airspeed System is not affected by the installation 


This flight testing is in advance of flight testing by Transport Canada Flight Test Division in 
support of obtaining a Supplemental Type Certificate. 


4.0 
TEST PREPARATION 


4.1 
Instrument Caiibration 


The maintenance records of the test helicopter will be checked to ensure the airspeed indicator 
has been calibrated within the specified time period. 


4.2 
Equipment 


1. The helicopter will be fitted with the Quick Release Mounting Provisions Installation in 
accordance with drawing 100902 and 100903 for the configurations specified in section 
4.5. 


2. The helicopter will be fitted with the Quick Release Cargo Basket Installation in 
accordance with drawing 100901 for the configurations specified in section 4.5. 
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3. The helicopter will be fitted with the Quick Release Cabin Step Installation in 
accordance with drawing 101001 on the side opposite to the cargo basket for the 
configurations specified in section 4.5. 
4. The helicopter will be fitted with vibration analysis equipment, with at least one 
velocimeter located in/on the tail boom in accordance with standard procédures for 
performance of track and balance. 


5. The helicopter will have a functional GPS to provide ground speed and track readings. 


4.3 
Flight Test Crew 


Two crew members will be required for the test: 


1 ) 
Pilot with training and experience appropriate to the task of testing this equipment. 
2) 
Test observer, either a DAR or a qualified altemate, beside the pilot. 


AH members of the crew will be equipped to communicate via intercom. 


Seating arrangement of the observer(s) may be limited by loading requirements. 


4.4 
Documents 


These test flights require a FLIGHT PERMIT issued by Transport Canada. Flight permit must 
allow flight to 1.11 Vne. 
The draft Flight Manual Supplément, FMS1009.91 Revision 0, shall be on board the aircraft. 
The Pilot will familiarize himself with the contents of this Test Plan and the Flight Manual 
Supplément priorto flight. 


4.5 
Configuration 


The helicopter will be loaded with sufficient fuel and ballast to produce the following conditions 
for flight: 
A) Helicopter un-modified*, with weight and balance within limits specified in the flight manual 
B) Cargo Basket configuration 100901-01-02 installed on the right hand side, basket loaded 
with 300 Ibs; Cabin Step configuration 101001-01-01 installed on the left hand side. 
C) Cargo Basket configuration 100901-01-01 installed on the left hand side, basket loaded 
with 300 Ibs; Cabin Step configuration 101001-01-02 installed on the right hand side. 
D) Cargo Basket configuration 100901-01-01 and 100901-01-02 installed on both sides, both 
baskets loaded with 300 Ibs each. 


*Note: The External Attachment Fittings Installation (100903) may be installed without the Quick 
Release Mounting Beams Installation (100902) for the unmodified flight. 


C of G must remain within the limits specified in the Flight Manual. Similar longitudinal C of G 
and weight to be maintained for each flight. 


Loading information spécifie to the Quick Release Cargo Basket is contained in the Flight 
Manual Supplément, FMS1009.91. The basket will be loaded with 300 Ibs of lead shot in 25 Ib 
bags, secured to prevent shifting in flight. 
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5.0 
FLIGHT TESTS 


5.1 
Vibration and Handiing Flights 


These flights are intended to look for vibration and changes in the handiing characteristics due 
to installation of the mounting provisions, cargo basket, and cabin step. One flight is required 
for each of the configurations listed in 4.5 above. 


The flights are to be conducted as follows: 
Take off and establish cruise at 50 kts. Increase speed in 10 kt incréments up to Vne. 
Maneuver (turn, climb, descend) at différent airspeeds. Recover from Vne, then accelerate to 
Vd (1.11 X Vne). 


Vne as follows, refer to Flight Manual (Airbus Helicopters EC130 B4): 
Vne = 155 KIAS at sea level, reduce by 3 knots per 1000 feet. 


Vd = 1.11 X Vne = 172 KIAS at sea level 


Record that each airspeed shows acceptable vibration and handiing qualities by putting a check 
in each box in section 6.0. Record any observations. Record/include the vibration analysis 
output. 


5.2 
Airspeed System Check 


The static port used for the airspeed indicator is located aft of the forward mounting beam on 
the bottom of the fuselage. This check is to détermine if installation of the basket mounting 
provisions has affected the static System. If installation of the mounting provisions affects the 
static System it will cause the airspeed indicator to show inaccurate readings. 


For configuration A and B, the indicated airspeeds will be checked against the GPS indicated 
ground speed, corrected for wind, at four différent indicated airspeeds. The recorded values will 
be input into a spreadsheet that will account for windspeed and produce true airspeeds from the 
results. Différences between indicated airspeed and true airspeed indicates the mounting 
provisions have affected the pitot static system. Flight testing must not continue until the source 


of the error is resolved. 


The flights are to be conducted as follows: 


Stabilize flight at the specified airspeed and record the altitude, air température, GPS ground 
speed and track. Repeat at the same altitude for 2 additional headings, approximately 120 
degrees apart, at the same indicated airspeed. 


5.3 
Other flights 


Flight testing performed by a Transport Canada Flight Test Division Pilot may deviate from this 
test plan at the discrétion of the test pilot in order to complété a Transport Canada prepared 
flight test report. 
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6.0 
RECORDING OF RESULTS 


Model; Airbus Helicopters EC130 B4 


Sériai Number: 


Registration: 
C-GUNL 


Gross Weight:. 


Results: 


Ib 


EC130 B4 
Airspeed (KIAS) 


Configuration 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
Vne 
(155) 
Vd 
(172) 


A) Un-modified 


B) 100901-01-02 
Basket (RH) 
G) 100901-01-01 
Basket (LH) 
D) 100901-01-01 


100901-01-02 


Both Baskets 


Observations: 


Flight test performed by: 
Date: 
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Airspeed Indicator Check: 


Un-modified - 
Configuration A 


Indicated 
Airspeed 
Altitude 
OAT 
Vgps 1 
Track 1 
Vgps 2 
Track 2 
Vgps 3 
Track3 
Vtrue 


(calculated) 


50 KIAS 


80 KIAS 


100 KIAS 


120 KIAS 


Modified - 
Configuration B 


Indicated 
Airspeed 
Altitude 
OAT 
Vgps 1 
Track 1 
Vgps 2 
Track 2 
Vgps 3 
Track 3 
Vtrue 


(calculated) 


50 KIAS 


80 KIAS 


100 KIAS 


120 KIAS 
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1.0 
INTRODUCTION 


This report documents the load tests used to demonstrate compliance with the structural 
requirements of the basis of certification. 


2.0 
REFERENCE TEXT 


Engineering Report ER1009.01, Revision 0, 06 June 2015, Quick Release Mounting Provisions 
and Quick Release Cargo Basket - 
Compliance report 


-Loads, section 4.0 


Aero Design Ltd. Installation Drawings: 


100901, Revision 0 - 
Cargo Basket Installation 


100902, Revision 0 - 
Quick Release Mounting Beams Installation 


100903, Revision 0 - 
External Attachment Provisions Installation 


Aero Design Ltd. Fabrication Drawings: 


100910, Revision 0 - 
Cargo Basket Assembly 


100911, Revision 0 - 
Basket Body Assembly 


94012, Revision 1 -Lid Assembly 


100915, Revision 0 - 
Forward Beam Assembly 


100916, Revision 0 - 
Aft Beam Assembly 


100930, Revision 0 - 
Forward Fitting Fabrication 


100931, Revision 0-Aft Fitting Fabrication 


100932, Revision 0 - 
Forward Beam Fabrication 


100933, Revision 0-Aft Beam Fabrication 


100934, Revision 0 - 
Forward Down Tube Fabrication 


100935, Revision 0-Aft Down Tube Fabrication 
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3.0 
LOADS 


The loads are determined in Engineering Report ER1009.01, Revision 0. The summarized 
loads are below. 


3.1 
Combinée! Positive Maneuvering and Drag Load 


Limit loads 


Piim_nian = 1313 Ibs 
Limit positive maneuvering load (cargo and basket) 


Piim_man_test = 1313 Ibs - 
XX Ibs 
(basket applies 1 g down - XX Ibs) 


Piim_man_test = XX Ibs 
Limit positive maneuvering load for test 


Piim drag = 340 Ibs 
Limit drag load 


Ultimate loads 


Puit_man = 1969 Ibs 
Ultimate positive maneuvering load (cargo and basket) 


Puit_man_fest = 1969 Ibs - XX Ibs 
(basket applies 1g down - XX Ibs) 


Puit.manjest = XX Ibs 
Ult. posItlve maneuverlng load for test 


Puitdrag = 510 Ibs 
Ultimate drag load 


4.0 
TEST SETUP 


4.1 
Test Articles 


The tests will be performed using the following parts fabricated and assembled in accordance 
with their respective drawings: 


100910-01 - Cargo Basket Assembly 


100915-01 - 
Forward Beam Assembly 


100916-01 -Aft Beam Assembly 


100930-01 - 
Forward Fitting 


100931-01 - 
Aft Fitting 


Form AN B043 conformity inspection record will be completed by Aero Design Ltd. The basket 


will be available for inspection by Transport Canada. 


4.2 
Test Fixture 


The tests are performed on a fixture that simulâtes the hardpoints on the helicopter, the forward 
landing gear attachments and aft fuel cell cross member. 
The fixture consiste of two large rectangular steel tubes (4" x 6" x 3/8" wall), each welded to a 
base plate (1/2"), with channels (C5x6.7) welded to the sides to provide mounting points for 
further fixtures spécifie to the aircraft to be simulated. Tabs (1/4" plate) are welded to the top of 
the tubes to install bracing as required to maintain rigidity. The fixtures are bolted down to 


inserts in the concrète floor. 
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6x6 angle 
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4x4 angle 


4x6 tube 


base 


Figure 4.2.1 - 
Test Flxture - 
Looking aft at fonward fixture 


6x6 angle 


3x3 angle 


1 


4x6 tube 


Figure 4.2.2 - 
Test Fixture - 
Looking aft at aft fixture 
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For this configuration, large steel angles (6" x 6" x 3/8") are used to locate smaller angles on the 
ends (4" x 4" x 
fonward; 3" x 3" x 3/8" aft) that simulate the airframe attachment points. The 
large angles are bolted to the channels on the tubes mentioned above with four /4" bolts. 


The external attachment fittings are installed on the fixture in accordance with drawing 100903. 
The quick release mounting beams are installed on the external attachment fittings in 
accordance with drawing 100902. The cargo basket is installed on the quick release mounting 
beams in accordance with drawing 100901. 


Aft 
PonA/ard 


Figure 4.2.3 - 
External Attachment Fittings and Quick Release Mounting Beams 
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Figure 4.2.4 - 
Test Setup - 
Looking down and aft 


m. 


Figure 4.2.5 - 
Test Setup - 
Looking aft 
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To simulate drag, a fixture is installée! on the aft end of the basket to pull aft directiy on the last 
hioop, back to a post secured to ttie floor. 


Figure 4.2.6 - 
Test Setup - 
Looking aft 
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4.3 
Procédure 


4.3.1 Combined Positive Maneuvering and Drag Load 


1. Install the basket on the mounting beams. Open the lid. Attach drag fixture to aft hoop. 


2. Apply the limit maneuvering load (?? Ibs) downward using bags of lead shot, 25 Ibs 
each, evenly distributed over the bottom of the basket. ?? bags are required (?? Ibs). 


3. Close the lid and latch the handie. Ensure correct functioning of handie latching. 


4. Pull limit drag load (340 Ibs) aft on fixture using a load cell and chain come-along. 


5. The load must be applied for at least 3 seconds. 


6. Document the test with pictures of the bags of lead shot stacked in the basket and of 
the overall test. 


7. CAREFULLY release the drag load. 


8. CAREFULLY open the lid. Keep feet clear of basket. Remove the load from the 
basket. Remove the basket from the mounting beams. 


9. Visually inspect the basket, lid, hinge, handie and brackets, mounting beams and 
attachment fittings for signs of permanent déformation. Ensure correct functioning of 
handie latching. 


10. Install the basket on the mounting beams. Open the lid. Attach drag fixture to aft hoop. 


11. Apply the ultimate load (XX Ibs) downward using bags of lead shot, 25 Ibs each, evenly 
distributed over the bottom of the basket. XX bags are required (XX Ibs). 


CAUTION: KEEP FEET CLEAR FROM UNDER BASKET. 


12. CAREFULLY close the lid and latch the handie. 


13. Pull ultimate drag load (510 Ibs) aft on fixture using a load cell and chain come-along. 


14. The load must be applied for at least 3 seconds. 


15. Document the test with pictures of the bags of lead shot stacked on the lid and of the 


overall test. 


16. CAREFULLY release the drag load. 


17. CAREFULLY open the lid. Keep feet clear of basket. Remove the load from the 
basket. Remove the basket from the mounting beams. 


18. Visually inspect the basket, lid, hinge, handie and brackets, mounting beams and 
attachment fittings for signs of permanent déformation or failure. 
Ensure correct 
functioning of handie latching. 


19. Record the results in section 5.1 below. 
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5.0 
TEST RESULTS 


5.1 
Positive Maneuvering Load 


Tests witnessed by TCCA DAR 304 James Tinson on XX. 


The positive maneuvering load tests were performed on basket assembly p/n 100910-01. 


5.1.1 
LimitLoad 


Condition 
Required Load 
Actual Load 
Witness Initial 


Limit Maneuvering 
Load (downward) 


XXIbs 


(distributed over bottom) 
Ibs 


Limit Drag 


(aft) 


340 Ibs 


(pulled on aft hoop) 
Ibs 


(After completing the limit load test, the basket was removed from the mounting beams and the 
basket, mounting beams and attachment fittings were inspected for permanent or detrimental 
déformation. There was none found. The lid was opened and closed under load and the handie 
was checked for correct functioning, both performed normally, and were checked again after the 
load was removed, again performing normally.) 


(picture) 


Figure 5.1.3 - 
Limit Cargo Load 


(picture) 


Figure 5.1.4 - 
Limit Cargo Load 


5.1.2 
Ultimate Load 


Condition 
Required Load 
Actual Load 
Witness Initial 


Ultimate Maneuvering 
Load (downward) 


XXIbs 


(distributed over bottom) 
Ibs 


Ultimate Drag 


(aft) 


510 Ibs 


(pulled on aft hoop) 
Ibs 


The basket and mounts supported the ultimate positive maneuvering load for more than 3 
seconds. The handie was checked for correct opération while under load. 


Figure 5.1.3 - 
Ultimate Cargo Load 


Figure 5.1.4 - 
Ultimate Cargo Load 
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1.0 
INTRODUCTION 


This report détails the method of compliance for the paragraphe of AWM 527 listed in 
Certification Plan CP1009 related to the cabin step installation. It includes: 
• génération of the applied loads to be used for the analysis and load testing used in the 
structural certification of the quick release cabin step 
• 
analysis of reactions on the airframe 


2.0 
REFERENCE TEXT 


Aero Design Ltd. Engineering Report ER969.01, Revision G, dated 03 December 2012, 
approved by E. Burgoin, DAR 290M. 


-Step extrusion load tested is same as used for this installation, test is valid for this 
configuration 


Aero Design Ltd. Engineering Report ER1009.01, Revision 0 


Aero Design Ltd. Test Report TRI 009.02, Revision 0 


Aero Design Ltd. Installation Drawing 101001, Revision 0 


Aero Design Ltd. Fabrication Drawing 101010, Revision 0 


3.0 
DESCRIPTION 


Installation of the Quick Release Mounting Provisions will require removal of the existing cabin 
step. When the helicopter will be operated without the cargo basket or installed equipment a 
step to access the cabin will be required. 


The Quick Release Cabin Step is installed on the helicopter using the Mounting Provisions 
supplied for use with the Quick Release Cargo Basket. The step is an aluminum extrusion, with 
aluminum brackets welded near the ends with fittings that engage in the mounting beams. The 
step looks into the same mechanism on the mounting beams as the basket. 


The step is similar to the cabin step used for the Bell 429, however the length is increased from 
74.75" to 96". 
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4.0 
LOADS 


4.1 
Load Factors 


FAR 27.303 
Safety Factor: 
Hsf- 1-5 


FAR 27.337(a) 


•^man ult 
''man''^sf 


Llmlt Positive Maneuvering Load Factor: 


Ultimate Positive Maneuvering Load Factor: 


''man 
3.5 


f'nian ult ~ 


''nian_neg_u 
''man_neg'''sf 


FAR 27.561 (c) 


Limit Négative Maneuvering Load Factor: 


Ultimate Négative Maneuvering Load Factor: 


''man_neg 
^ 


''man_neg_u = ~1 -5 


Emergency Landing conditions do not apply. The step is not located above or behind the occupants 
of the cabin, and deflection or failure of the step does not endanger the occupants of the cabin. 


FAR 27.625 
Fitting Factor (does not apply to articles being tested): nff;= 1.15 


4.2 
Maneuvering Load 


The steps are not intended to be used in fiight, therefore the maneuvering load factors do no 
apply to occupants of the step. 


(check weight of step) 


Wstep:=8.51bf 
Weight of step 


Positive Maneuvering Load 


fmanjim •" ^step'^manjim 


^man lim ~ 301bf 
Limit maneuvering load due to step assembly 


Pman ult •" Pmanjim''^sf 


^man ult ~ ^5 Ibf 
Ultimate maneuvering load due to step assembly 


Négative Maneuvering Load 


fmanjim_neg •" ^step'"man_neg 


fman_lim_neg ~ ^ 
't'f 
Limit négative maneuvering load due to step assembly 


^num_ult_neg 
^man_liin_neg'''sf 


Pman_ult_neg ~ 131 bf 
Ultimate négative maneuvering load due to step assembly 
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4.3 
Occupant Load 


Load Case - 2 people at 2 g limit load factor 


P|im_2 
2-Wpg^Q„-2 


P,in, 2 = SOOlbf 
Limit load due to 2 people 


Pult_2 
Plim_2''^sf 


Puit 2 = 12001bf 
Ultimate load due to 2 people 


4.4 
Aerodynamic Loads 


4.4.1 
Drag 


Af:= 12.(>in^ 


Cdo := 2.0 


p := 0.002378 
slug 


Vne:= ISSknots 


0.9 


V(j = 172iaiots 


Pdrag_lim •" ~'^d 
^Do 


Pdrag^lim ~ 171bf 


^drag^ult ■ " ^drag_lim''^sf 


Pdrag^ult=251bf 


Frontal Area of step 


Drag Coefficient of Step, (overestimated) 


Density of air at Sea Level. 


Never-Exceed-Speed of EC130B4. 
(Réf. TCDS) 


Design Dive Speed of EC130B4 


Limit Drag load on step 


Ultimate Drag load on step 
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4.4.2 
Lift 


Aijft;= 108.75n-3.2&in 


A,ift = 356.7in^ 
P'anar Area of step 


Coefficient of lift for round tubes relative to airflow varies from near 0 at 0 degree to 0.4 at about 60 degrees. 


Cl ;= 0.4 
Lift Coefficient of step (max for round tube at ~60 degrees) 
Ref: Fluid-Dynamic Drag, Figure 18 


P|ift_lim'='~"Vd -Aiift-CL 


Plift lim = lOOlbf 
Limit lift load on step 


Plift_ult 
Plift_Iim''^sf 


Plift ult= 149lbf 
Ultimate lift load on step 
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5.0 
STRUCTURAL COMPLIANCE 


5.1 
Step Assembly 


Step assembly 101010-01 uses the same step extrusion as used on the Bell 429 configuration 
(P/N 96911-01), except the step length is increased from 74.75" to 96" between attachments. 
The Bell 429 step was tested to 1725 Ibs without failure, reference ER969.01. 


Considering the bending moment on the step in the test: 
M = 1725 Ibs *74.75 in/2 
M = 64472 in-Ibs 
Bending moment applied at centre of step assembly in test 


The EC130 configuration places a significant section of the step aft of the cabin doors where it 
will not be occupied to load the cabin, which shifts the applied loads towards the fonward 
attachment and reducing the bending moment applied to the step. To be conservative, it will be 
assumed the entire load from 2 people is applied at the centre of the step: 
M = 1200 Ibs *96 in/2 
M = 57600 in- Ibs 
Bending moment applied at centre of step assembly 


The bending moment applied by two occupants acting at the centre of the step in the EC130 
configuration does not exceed the bending moment demonstrated in the ultimate load test. 


5.2 
Fuselage Attachments 


The quick release step uses the same attachments as the quick release cargo basket. The 
mounting beams have been demonstrated by test (ref: TRI009.02) to support a basket loaded 


with: 
1313 Ibs limit load without permanent déformation and 


1969 Ibs ultimate load without failure 
These loads are greater than the applied loads from the step. Loads from the cargo basket are 
applied farther out than the step loads, so the bending moment due to the step is lower. 
Installation of the quick release step assembly is acceptable. 


5.3 
Aerodynamic Loads 


The ultimate aerodynamic drag load of 25 Ibs is small and by inspection can be carried by the 
step assembly and attachments to the helicopter. 


The ultimate aerodynamic lift load of 149 Ibs is relatively small compared to the personnel 
loading. By inspection, the extrusion can support this load without permanent déformation or 
failure. The attachments have been demonstrated to support a higher négative maneuvering 
load, see Engineering Report ER1009.01. 


6.0 
COMPLIANCE WITH FAR 27.251 - 
VIBRATION 


Compliance with FAR 27.251 is demonstrated by test. The step assembly is installed on the 


flight test configurations specified in Flight Test Plan and Report FTP1009.03. 
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6.5 LATERAL CG 


The tables below give the latéral CG positions for différent weights and their 
moments with respect to the Y plane (positive dimensions on the right, négative 
dimensions on the left). 


6.5.1 Crew and passengers (7 seats) 


a® 


a® 


i 


REF. 


A - 0.60 m (23.62 in) 
B - 0.02 m (0.79 in) 
C « 0.735 m (28.94 in) 
D = 0.245 m (9.65 In) 
E = O.60 m (23.62 in) 


Figure 6 - 6 : 
Latéral location of seats and loads (7 seats) 


METRICUNUS 


WEIGHT 
MOMENT :m.kg 


(kg) 
A + 
A- 
B + 
C + 
c- 
D+ 
D- 
E + 
E- 


50 
30 
-30 
1 
36.75 
-36.75 
12.25 
-12.25 
30 
-30 
60 
36 
-36 
1.2 
44.1 
-44.1 
14.7 
-14.7 
36 
-36 
70 
42 
-42 
1.4 
51.45 
-51.45 
17.15 
-17.15 
42 
-42 
80 
48 
-48 
1.6 
58.8 
-58.8 
19.6 
-19.6 
48 
-48 
90 
54 
-54 
1.8 
66.15 
-66.15 
22.05 
-22.05 
54 
-54 
100 
60 
-60 
2.0 
73.5 
-73.5 
24.5 
-24.5 
60 
-60 
110 
66 
-66 
2.2 
80.85 
-80.85 
29.95 
-29.95 
66 
-66 
120 
72 
-72 
2.4 
88.2 
-88.2 
29.4 
-29.4 
72 
-72 
130 
78 


1 


oo 


1 


2.6 
95.55 
-95.55 
31.85 
-31.85 
78 
-78 
140 
84 
-84 
2.8 
102.9 
-102.9 
34.3 
-34.3 
-84 
150 
90 
-90 
3 
110.25 
110.25 
36.75 
-36.75 1 
. ' 
1 
-90 
155 
93 
-93 
3.1 
113.92 
-113.92 
37.97 
-37.97 i 
' t 
-93 


6-12 
MANUFACTURER'S DATA 
REVISION 3 


eurcoDpter 
m EAGBOampvny 


FLIGHT MANU 
a; 
EC130B4 


ANGLO-SAXON UNITS 


WEIGHT 


(Ib) 
A + 
A- 
B + 


MO 


C + 


MENT: 


C- 


m.Ib 


D+ 
D- 
E 
+ 
E- 


50 
1181 
-1181 
39 
1447 
-1447 
482 
-482 
1181 
-1181 
75 
1772 
-1772 
59 
2170 
-2170 
723 
-723 
1772 
-Mil 


100 
2362 
-2362 
79 
2894 
-2894 
965 
-965 
2362 
-2362 


125 
2952 
-2952 
98 
3617 
-3617 
1205 
-1205 
2952 
-2952 


150 
3543 
-3543 
118 
4340 
-4340 
1447 
-1447 
3543 
-3543 


175 
4134 
-4134 
138 
5064 
-5064 
1688 
-1688 
4134 
-4134 


200 
4724 
-4724 
157 
5787 
-5787 
1929 
-1929 
4724 
-4724 


220 
5197 
-5197 
173 
6366 
-6366 
2122 
-2122 
5197 
-5197 


264 
6236 
-6236 
208 
7639 
-7639 
2546 
-2546 
6236 
-6236 


275 
6496 
-6496 
217 
7958 
-7958 
2653 
-2653 
6496 
-6496 
287 
6779 
-6779 
227 
8306 
-8306 
2770 
-2770 
6779 
-6779 


300 
7086 
-7086 
236 
8681 
-8681 
2894 
-2894 
-7086 


325 
7677 
-7677 
256 
9405 
-9405 
3135 
-3135 
-7677 
342 
8078 
-8078 
270 
9897 
-9897 
3300 
-3300 
î 
-8078 


NOTE 


The « central » front seats has a slight offset with the Y plane: 


- left-hand pilot version : 
B+ = 
+0.02m (+D.79 în) 


6.5.2 Crew and passengers (8 seats)* 


s 
à8 


O 
UJ 


a® 
-a® 


a® a® 


REF. 


A = 0.72 m 
(28.35 in) 
B = 0.32 m (12.60 in) 
C = 0.735 m (28.94) 
0 
= 0.245 m (9,65 in) 
E = 0.60 m (23.62 in) 
F = 0.08 m 
(3.15 in) 
G =0.60 m (23.62 in) 
* Optional 


Figure 6 - 7 : 
Latéral location of seats and loads (8 seats)* 
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r«»<i 
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1 
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Co 
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A 


t"£: 
•■ rft 
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CoA 


^Cl-'NC 
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AS A 


■ y ■ »« 
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jcit^r 
Mi>V. 
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a 
baC-F-SÉ 


PC»YCR 
fj" 


S*r»- 


bPttl .--F 
1. 
* tv jSADe 
j 
a 
" A -r»-'iE 
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iB I- 
Mi-M. 
1 
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"F- SCAD 
^ 
FîACER. 
KNO60>»fl£S 
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5.52Î 


2.10 
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5.4 
.014 
146%i 10.1 
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19.8 
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13.0 
32.2 
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.MuBBiKE 
^5^ 
<5E1 
CROUCHED 
^ 5^' 
' 
2-97 .70 
.54 ! 


i 
4.1 
2.9 
.003 
67% 
15.4 
35.7 
13.1 
33.9 


1 
RECUMBENT 
f 
.EASY RACERi '«^oiKR 


^0 '"ONT 
■ fO PS' Cl.nCt^RS 
'■ 
'•' <—1 
2-97| .77 
.94 1 
3.8 


r 
— 


2.9 
.005 
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Z 
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Y 
y,— 
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The Aerodynamics 
of Human-powered Land Vehicles 


A bicyde and ics rider are srrongly impeded by cheir résistance 


to rhe Bow of 
air. Aerodynamicstratagems bave broughc vehicJes 
that can go 60 miles per bour on a leveî road wicbout assistance 


by Alberr C. Gross, Chester R. Kyle and Douglas J. Malewicki 


For décades the principlcs of aero 
dynamics have besn applied with 
great success to improving the 
speed and efficiency of atrcraft. automo 
biles. motorcyclcs and even compétitive 
skiers and skaters. Vehicles powered by 
humar. energy, however. were vinual- 
ly ignored until çaiie recently. which i$ 
sirangc in view of the fact that air résis 
tance is by far the major retarding force 
atfec:i.nfi them. With a bicycle, for ex 
ample, it accounts for more than 80 per 
cent of the total force acting to slow die 
vehicle at speeds higher than 
miles 
per hour. Here we undertaKe ttTêxplain 
this neglec: and to show what attention 
10 aerodynamics is begtnning to do for 
the pcrtVmance of human-powered 
land vehicles. 
Looking ârst at the bicycle, one sees 
that it has remained a'most the same in 
form for nearly a century, The Rover 
Safety Cycle, which was introduced in 
England tr 1884. could easily pass for 
a modem bicycle; :t lacks only a seat 
brace. which would have formed the 
modem diamond frame. and a few corn- 
ponents such as brakes and multiple 
gears Almost from the beginnmg the 
designers and users of bicycles rtcog- 
nized the importance of aerodynam 
ics. but artificiai constraints on design 
largely prevcnied the application of 
t.he neeessary lechnology. It was as ob- 
v:ouï :hen as it is now that wind forces 
at the bicycle-racmg speed of from 20 
to 30 m p.h. are enormous. 
Before 1900 the crouched posture of 
the bicycle racer had become common 
as a means of reducing au résistance. 
Ar.other praciice adopted before 1900 
was to put a muUiple-rider bicycle 
ahead of a single racer to shield him 
from the wind. In 1895 the Welsh wheel- 
man Jimmy Michael rode 28.6 milesIn 
one hour behind a four-man lead bicy 
cle. In 1899 Charles ("Mile-a-Minute") 
Murphy of the C.S. gained internation 
al famé by pedaling one mile at 63.24 


m.p.h. on a bicycle iravelir.g behind a 
train of the Long Island Rail Road on a 
board path butli for the occasion. 
In 1912 Etienne Bunau-Varilla of 
France paienied a streamlined enclo- 
sure for a bicycle and its rider that was 
inspircd by the shapc of the nrst dirigi- 
bie balloons. Versions of this bicycie 
and ils descendants set speed records 
in Europe from 1912 to 1933. In 1933 
Marcel Berthet of France covered 31-06 
miles ir. one .hour riding a streamlined 
rig named the Vèiodyne; his pace was 
more Uian 3 m p.h. la.ster than anyone 
riding a standard bicycle had gone 
for one hour. 
In the same year the French inven 
ter Charles Mochei built a supine rc- 
cumbenc bicycle (with the rider pedal 
ing whiîe ly:ng on his back) that he later 
streamimed. With a professionai racer. 
François Faure, this "Vélocar" set a 
number of speed records between 1933 
and 1938. .Vfochel and Faure hoped the 
records would b< recognized by the Un 
ion Cycliste Internationale, the world 
goveming body for bicycle racing. Thcy 
were noL 


Indeed, m 1938 the Union banned the 
use of aerodynamic deviccs and re- 
cumbent bicycles in racing; the rule is 


itill in force. The ban has been a serious 
dete.Teni to the deveiopment of high- 
speed bicycies and is one of two major 
reasons the bicycle has remained nearly 
unchanged for so long. (The other rea- 
son :s that in the deveioped countrics the 
shiit to the automobile has made the bi 
cycle tess important for iransportation 
than it once was.) 
By ils ruiîng the Union essentiaJIy 
classified improvements in the aerody 
namics oT bicycles and other technologi- 
cal changes as "cheating." (Il is pcrhaps 
fortunate that the Union was noi active 
when a Scotch-lrtsh veterinary surgeon, 
John Boyd Dunlop. deveioped the pneu- 
matic tire for bicycles in 1887, otherwisc 


peoplc mighi now be riding bicycies a.- 
possibly automobiles with soiid sir 
wheels ) 
To its crédit, however. the L 
ion has gradually begun to relax its r 
strictions on changes in aerodynamic 
although recumbenis are still forbi 
den. Sincc 1976 skintight one-piece su 
have become common in tnlcmalio 
al bicycle racing. Streamlined helme- 
teardrop cross sections for framc tj 
ing. streamlined brake levers and ot.b 
aerodynamicaliy improved componer. 
have been allowed. In fact. technoloi 
cal change in all forms of human-po' 
ered vehicle is flounshing at a rate u 
matched since the heyday of the bicyc 
in the I9th century. 
This rapid change can bc partly attri 
uted 10 a series of events in Californi 
In 1973 one of us (Kyle) and Jack 1 
Lambie, a consultant in acrodynam; 
who was working independently. bu 
and tested the ftrst two streamlined bic 
des in the U.S Unlike t.hea- predece 
sors. Kyle and Lambie actually me 
sured the réduction in drag achicved t 
streamiining. They did so by eonductir 
numerous coast-down tests, in which a 
unpowered vehicle is allowed to decr 
crate on a level surlace. In this conditic 
ihe décélération of the vehicle is pf- 
portional to the total retarding fore- 
acting on it; instruments measure eiih- 
the speed or the décélération. Kyle ar 
Lambic, publishing cheir resuUs ind-- 
pendently. both concluded thaï the tot- 
drag forces on a bicycle couid bc 
duced by more than 60 percent witr. 
vertical, wing-shaped falrtng that coir 
pleiely encloses the bicycle and the ri>. 
er. (It was not until some two years la 
er that either Kyle or Lambie leariie^ 
that simiiar vehicle» had been built ea; 
lier ui Europe.) 
In 1974 Ronald P. Skarin. an OlymP' 
cyclist for the U.S.. set âve world spee 
records riding the Kyle streamlined D' 
cycle ai the Los Alamitoi Naval Air 5t 
tion. Becausc of this success, Kyle 
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Transport Transports 
Canada 
Canada 


DESIGN CHANGE APPROVAL APPLICATION 
DEMANDE D'APPROBATION D'UNE MODIFICATION 
DE LA CONCEPTION 


Légal name and address of applicant 
Nom et adresse légal du demandeur 


Aero Design Ltd. 
9888A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


Légal name and address of prospective tiolder 
Nom et adresse légal du titulaire éventuel 


Aero Design Ltd. 
9888A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


Name and address for billing purposes 


(if différent than applicant) 
Nom et adresse aux fins de facturation 
(si différent du demandeur) 


Identification of aeronautical product / Identification du produit aéronautique 


Make / Marque 
Airbus Helicopters 


Model / Modèle 
EC130B4/AS350/355 


Registration / Immatriculation 
Ail eligible 


Sériai No. / N° du série 
Ail eligible 


Part No. / N° de la pièce 


Request for (check appropriate box) / Objet de la demande (Cocfiez les canés selon le cas) 


□ 
□ 
□ 
□ 


STC (single sériai number) 
CTS (numéro de série simple) 


STC (multiple sériai numbers) 
CTS (numéros de série multiples) 


Type Certificate Revision 
Révision de certificat de type 
Revision 
|\jo. 
Révision 
n» 


□ 
□ 
□ 


Repair Design Approval (RDA) 
Approtiation de la conception de réparation (ACR) 


Repair Design Approval - Process Repair 
ACR - Processus de réparation 


Part Design Approval (PDA) 
Approbation de la conception de pièce (ACP) 


Current Issue 
Édition active 


Type Design Examination by Foreign Authority 
Examen de la définition de type par autorité étrangère 


□ Application to a foreign auttiority is requested 
La demande à une autorité étrangère est demandée. 
□ Type design examination of foreign ctiange 
Examen de la définition de type modification étrangère 


Identify 
Identifier 


□ 
Restricted Category 
Catégorie restreinte 
Type of Opération 
Type d'opération 


Title and brief description of mcxfification, repair or replacement parL including effects of ctianges (use additional pages if necessary). Refer to CAR 521.155(b)(i) for détails. 
Titre et trrève description de la modification, de la réparation ou de la pièce de recftange, y compris les effets des cfiangements (utiliser des feuilles supplémentaires si nécessaire). 
Référez-vous à RAC 521.155(b)(i) pour des détails. 
Quick Release Bir^ycle Rack Installation - Installation of quick release bicycle rack on 
mounting provisions installée! in accordance with STC SH08-16. 


Applicatile Type Certificate (TC) / Certificat de type (CT) pertinent 


TC No. / N° de CT 


H-83, H-87 


Issue No. / N* de l'édition 


22,9 


Identify State of Design / Identifier l'état de conception 


EASA 


The applicant is responsible for the control of product manufacture / Le demandeur est responsable du contôle de la fabrication du produit 


No 
Non 
If no, identify who is responsible 
Si non, identifier qui est responsable 


Documentation to tje submitted 
Documentation à soumettre 


Applicant 
Demandeur 


Submitted 
Soumis 


Yes 
Oui 
No 
Non 


Proposed certification basis 
Proposition de base de certification 
/ 


Certification plan in accordance with CAR 521.155(d) 
Plan de certification selon RAC 521.155(d) 
/ 


Applicant's remarks / Remarques du demandeur 


I hereby certify that the information contained herein is correct and complété. I agree to pay Je certifie que les renseignements figurant ci-dessus sont exacts et complets. Je m'engage 
charges as prescribed in Part 1, Subpart 4 of the CARs (CAR 104-Charges). 
à payer les redevances prescrites à la sous-partie 4 de la partie I du RAC (sous-partie 104 
du RAC - Redevances). 


Name and Signature of Applicanf/Z/Nom et signature du demandeur 
Title / Poste 
Date (yyyy-mm-dd) / Date (aaaa-mnvjj) 


26-0469 (1007-06) 
CanadS 


1^1 Transport 
Canada 
Transports 
Canada 


DESIGN CHANGE APPROVAL APPLICATION 
DEMANDE D'APPROBATION D'UNE MODIFICATION 
DE LA CONCEPTION 


Légal name and address of applicant 
Nom et adresse légal du demandeur 


Aero Design Ltd. 
9888A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


Légal name and address of prospective tiolder 
Nom et adresse légal du titulaire éventuel 


Aero Design Ltd. 
9888A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


Name and address for billing purposes 


(if différent thian applicant) 
Nom et adresse aux fins de facturation 
(si différent du demandeur) 


Identification of aeronautical product / Identification du produit aéronautique 


Make / Marque 
Airbus Helicopters 


Model / Modèle 


EC130 B4 


Registration / Immatriculation 
Ail eligible 


Sériai No. / N° du série 
Ail eligible 


Part No. / N° de la pièce 


Request for (check appropriate box) / Objet de la demande (Cochez les camés selon le cas) 
0 
□ 
□ 
□ 
□ 


STC 
GTS 


STC (single sériai number) 
CTS (numéro de série simple) 


STC (multiple sériai numbers) 
CTS (numéros de série multiples) 


Type Certificate Revision 
Revision de certificat de type 


Revision 
nq. 
Révision 


□ 
□ 
□ 


Repair Design Approval (RDA) 
Approbation de la conception de réparation (ACR) 


Repair Design Approval - Process Repair 
ACR - Processus de réparation 


Part Design Approval (PDA) 
Approtration de la conception de pièce (ACP) 


Current Issue 
Édition active 


Type Design Examination by Foreign Authority 
Examen de la définition de type par autorité étrangère 


□ 
□ 


Application to a foreign authority is requested 
La demande à une autorité étrangère est demandée. 


Type design examination of foreign change 
Examen de la définition de type modification étrangère 


Identify 
identifier 


□ 
Restricted Category 
Type of Opération 
Catégorie restreinte 
Type d'opération 


Title and brief description of modification, repair or replacement part, including effects of changes (use additional pages if necessary). Referto CAR 521.155(b)(i) for détails. 
Titre et brève description de la modification, de la réparation ou de la pièce de rechange, y compris les effets des changements (utiliser des feuilles supplémentaires si nécessaire). 
Référez-vous à RAC 521.155(b)(i) pour des détails. 
Quick Release Bicycle Rack Installation - Installation of quick release bicycle rack on 
mounting provisions installed in accordance with STC SH08-16. 


Applicable Type Certificate (TC) / Certificat de type (CT) pertinent 


TC No. / N° de CT 


H-83 


Issue No. / N" de l'édition 


22 


Identify State of Design / Identifier l'état de conception 


EASA 


The applicant is responsible for the control of product manufacture / Le demandeur est responsable du contôle de la fabrication du produit 
□ 


No 
Non 
If no, identify who is responsible 
Si non, identifier qui est responsable 


Documentation to be submitted 
Documentation à soumettre 


■■■ 
.■ 
.■ ■ 
■ 
■ 
■ 


Applicant 
Demandeur 


Submitted 
Soumis 


... 
Yes 
Oui 
No 
Non 


Proposed certification basis 
Proposition de base de certification 
/ 


Certification plan in accordance with CAR 521.155(d) 
Plan de certification selon RAC 521.155(d) 
/ 


Applicant's remarks / Remarques du demandeur 


I hereby certify that the information contained herein is correct and complété. I agree to pay Je certifie que les renseignements figurant ci-dessus sont exacts et complets. Je m'engage 
charges as prescritred in Part 1, Subpart 4 of the CARs (CAR 104-Charges). 
à payer les redevances prescrites à la sous-partie 4 de la partie I du RAC (sous-partie 104 
du RAC - Redevances). 


rjuM-C 
Name and Signature of Applicant / f 
et signature du demandeur 
Title / Poste 


- d)T- 3. 


Date (yyyy-mm-dd) / Date (aaaa-mnvjj) 


26-0469 (1007-06) 
Canada 
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LANDING GEAR ASSY 
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ILLUSTRATED PARTS CATALOG EC130 


FIG.ITEM 
CODE 
ENT. 
FSCM 


MANUFACTURER 
PART 
NUMBER 


J 


a/F 


01 - 1 
For A/C ; 3358 3363 3381-3382 3453 3470 3487 3490 
3492 3498 3500 3506 3514-3515 
20 F0210 


30 F0210 


40 F0210 


50 FOI11 


60 FOI11 


70 FOI11 


80 FOI11 


100 FO111 


110 F5442 


120 F0210 


130 F5442 


140 F0210 


150 F0111 


160 F5442 


170 19005 


180 F0210 


190 F0210 


200 F0210 


210 F5442 


220 F0210 


230 F0210 


240 FO111 


250 FO111 


260 F5442 


270 F0210 


280 F0210 


290 FOI11 


300 FOI11 


310 F5442 


320 F0210 


330 F0210 


340 FOI11 


350 FOI11 


360 F5442 


370 F0210 


380 FOI11 


390 FO111 


ç)u[ 


cil CL 
l 
(^<1 ) 


î 
' 


350A41-0050-20 


350A41-0050-21 


350A41-0051-20 


22125BC050014L 


23111AG050LE 


22201BC060090L 


23111AG060LE 


22201BE120118L 


ASNA0265-120 


350A41-0052-20 


ASN52320BH120N 


DHS411-101.3106 


23111AG100LE 


ASNA0045-100BCL 


EN2367-18028 


350A41-0045-00 


350A41-0044-00 


350A41-0042-20 


ASNA0027SB0605 


350A41-0058-20 


350A41-1076-20 


22252BE120042L 


23111AG12QLE 


ASN52320BH120N 


350A41-0048-20 


993303-206-1 


22201BE100096L 


23119AG100LE 


ASN52320BH100N 


350A41-0062-20 


993303-206-1 


22201 BEI 00092L 


23111AG100LE 


ASN52320BH100N 


350A21-4483-20 


22201BE080016L 


23111AG080LE 


DESCRIPTION 
1234567 


LANDING GEAR ASSY 
FOR NHA SEE 32-10-10-01-20 


. 
PLATE, WEAR, FWR LH 


. 
PLATE, WEAR, FWR RH 


. PLATE, WEAR, AFT 


.SCREW 


. WASHER 


.SCREW 


. WASHER 


.SCREW 


. WASHER 


.SPACER 


I MUT 


.SCREW 


. WASHER 


-NUT 


. 
PIN,SPLIT 


. 
PAD,ASSY,LH SIDE 


. 
PAD,ASSY,LH SIDE 


. CROSS TUBE, FORWARD 


. 
RIVET 


. CROSS TUBE, REAR 


. LEAF 


. 
SCREW 


. WASHER 


. NUT 


. STOP, FWD 


. BRAID.BONDING 


.SCREW 


. WASHER 


-NUT 


. 
STOP, REAR 


. BRAID.BONDING 


. 
SCREW 


. WASHER 


• NUT 


. HALF CLAMP, FWD 


.SCREW 


. WASHER 


QTY 
ASSY 


REF 


1 


1 


2 


16 


16 


2 


2 
I 


6 


12 


12 


6 


2 


2 


2 


2 


1 


1 


1 


24 


1 


2 


4 


4 


4 


2 


1 


2 


2 


2 
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♦ 400 97393 
SL50M8A 
. NUT 
4 


i 410 97393 
SLR50M8B 
. SPRING 
4 


420 F0210 
350A41-0054-20 
. HALF-BEARING,FORWARD,LOWER 
4 


430 F0210 
350A21-4058-00 
.SUPPORT 
1 


440 F0210 
350A21-4058-01 
.SUPPORT 
1 


450 F0210 
350A21-4307-20 
.CLAMP 
1 


460 F0210 
DHS411-101.3038 ,.SCREW 
2 


470 FO111 
23142AG100LE 
. WASHER 
2 


480 F5442 
ASNA0044-100BCL • NUT 
2 


490 F0111 
23310CA020025 
. PIN.SPLIT 
2 


500 F0210 
350A41-0060-20 
. HALF-BEARING,REAR,LOWER 
1 


510 F0210 
350A41-0059-20 
. HALF-BEARING,UPPER,REAR 
1 


520 F0210 
350A41-0064-20 
. SHIM, LOWER 
1 


530 F0210 
350A41-0063-20 
. 
SHIM, UPPER 
1 


540 F0210 
DHS171-143.20 
. ADHESIVE.BOX 1 LITER 
AR 


550 F0210 
ECS2033.32 
■ LABEL 
1 


ITEM NOT ILLUSTRATED 
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STANDARD PRACTICES 


Table 1-Torque values applied in "dry" condition (in metre-decanewtons (m.daN) 


These torc[ue values apply to ISO M and ISO MJ hardware. 


Threads 
With hexagonal nut 
With self-locking nut 
Cadmium-plated steel boit 
Cadmium-plated steel boit 
35 NC6 
30 NCD 16 
35 NC 6 
30 NCD 16 
Diame- 
TS : 
TS : 
TS : 
TS : 
ter 
Pitch 
880-1080Mpa 
1080-1220Mpa 
880-1080Mpa 
1080-1220Mpa 
min. 
max. 
min. 
max. 
min. 
max. 
min. 
max. 
4 
0.7 
0.2 
0.25 
0.25 
0.3 
0.25 
0.3 
0.3 
0.35 
5 
0.8 
0.3 
0.4 
0.4 
0.5 
0.4 
0.5 
0.5 
0.6 
6 
1 
0.6 
0.75 
0.75 
0.9 
0.75 
0.9 
0.9 
1.1 
7 
1 
1 
1.25 
1.25 
1.50 
1.25 
1.50 
1.50 
1.75 
8 
1 and 1.25 
1.5 
1.9 
1.9 
2.3 
1.9 
2.3 
2.3 
2.7 
10 
1.25 and 1.50 
3.4 
4.1 
4.1 
4.8 
4.1 
4.8 
4.8 
5.5 
12 
1.25 and 1.50 
6.3 
7.5 
7.3 
8.5 
7.3 
8.5 
8.3 
9.5 
14 
1.50 
10 
12 
11.5 
13.5 
11.5 
13 
.5 
13 
15 
16 
1.50 
16 
19 
18 
21 
18 
21 
20 
23 


NOTE : For Nylstop and slotted nuts, the torque loading value is 
determined by the Design Office and noted on work cards. 


NOTE : "Dry" condition means without lubricant (or sealing compound) 
on the threads or bearing surfaces. 
The use of such products requires the application of a 
compensatinq coefficient to the "dry" values : see para. 1.7. 


Table 2 : Torque values applied in "dry" condition for ISO bolts and 
nuts (inch) in metre-decanewtons (m.daN). 


NOTE : Application requirements are the same for BNAE standard metric 
bolts. 


STANDARD NUTS 
SELF-LOCKING NUTS 
THREADS 
STEEL 
B 0 L T 
S T E E L 
BOL T 
Qty 
of 
35 NC 6 
30 NCD 16 
35 NC 6 
30 NCD 16 
threads 
Diameter 
per 
TS : 88 hbar 
TS :108 hbar 
TS : 88 hbar 
TS : 108 hbar 
inch 
YS 0.002 
YS 0.002 
YS 0.002 
YS 0.002 
73 hbar 
88 hbar 
73 hbar 
88 hbar 
mini. 
maxi. 
mini. 
maxi. 
mini. 
maxi. 
mini. 
maxi. 
.190 (No.10) 
32 
0.30 
0.40 
0.40 
0.50 
0.40 
0.50 
0.50 
0.60 
.2500 (1/4) 
28 
0.70 
0.90 
0.90 
1.10 
0.90 
1.10 
1.10 
1.30 
.3125 (5/16) 
24 
1.60 
2 
.00 
2.00 
2.50 
1.80 
2.20 
2.20 
2 
.70 
.3750 (3/8) 
24 
2 
.70 
3.50 
3 
.30 
4.00 
3 
.OO 
3.80 
4 
.OO 
5.00 
.4375 (7/16) 
20 
4 
.50 
5.50 
5.50 
7.00 
5.20 
6.30 
6.70 
8 
.00 
.5000 (1/2) 
20 
7.30 
8.50 
8.50 
10.00 
8.00 
9.50 
9.50 
11.50 
.5625 (9/16) 
18 
10.50 
12.50 
11.50 
13.50 
11.50 
13.50 
14 .00 
16.00 
.6250 (5/8) 
18 
14 .00 
16 .00 
17.00 
20.00 
16 .00 
19.00 
19.00 
22.00 
.7500 (3/4) 
16 
24 .OO 
28 .00 
28.00 
32.00 
27.00 
31.00 
32.00 
37 
.00 
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ADOmONAL SUPPLY MANUAL 


SCREW 


ISO Thread 


2220X 
22202 


fÎ7 


l-h 


t - 
L 


22201 : Hithout locking hole 


22202 : With locking hole 


0 
Pitch 
A 
B 
E 
F 
L 
min. 
L<30 
X 
L>30 


5 
0.8 
ô 
2.8 


CD 


CD 


1.2 
3 
8,5 
9,5 


fi 
1 
10 
3.2 
11.1 
1.5 
4 
9.5 
10.5 
7 
1 
11 
3.5 
12.2 
1.5 
4 
10 
11 


R 
1.25 
IJ 
4 
14.5 
1.8 
5 
11.5 
12.5 


in 
1.5 
4.5 
19 
1.8 
7 
}?■ ! 
14.5 


17 
l.i 
19 
4.2 
21.3 
2 
9 
15.5 
16.5 


14 
1.5 
h 
6 
24.7 
2 
11 
17 
18 
Ifi 
1.5 
24 
7 
26.9 
2 
13 
19 
20 


IR 
1.5 
i7 
8 
30.3 
2 
15 
20 
21 


20 
1.5 
30 
9 
33.7 
2 
17 
?1 
22 


[ko hû, 
Cih hd 


Length L available in loa incréments up to JO ; in even numbers of mm from 50 onwards 


MATERIAU 
4 
CODE 
SURFACE TREATHENT 
CODE 


Steel 35NC6 
BC 
Cadmium olatino 
M 


Steel 35NCD16 
Cadmium olatino 
L 
Titanium T-A6V 
C^) 
Phosphatizing of anodizing + MOSZ 
varnish ail over 


X 


Z10CNT18-11, non magnetic, passivated 
T.S. 490 
Z10CNT18-11, non magnetic, passivated 
T.S. 540 


Ç'- 


PROCUREMENT 


Every standard part shall be identified by its reference only 


22201 BC 050 040 L 
22202 BC 050 040 L 


~1 
Hâterlal code 
J 


Example 
Diameter in 0.1 
Surface treatment code 


Length in ma 


Hanufacturer NATO code 
FOlll 


(\Jû] 
( 


ALL 
03.28.00 
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ADDITIONAL SUPPLY MANUAL 


MATERIALS CODE 


chapter 
first two charactecs of the naterials code for bolts and nuts and related itens of 


CAUTION 


This appendix defines the «aterials code only. Concerning the sélection of the oaterials, strictly 
conply with the aatenal indicated m the references given in the illustrated parts catalog. 


CODE 
STANDARD 
DESCRIPTION 
PRDPERTIES 


nin. T.S. (MPa) 


A - Non alloyed steels 


AA 
A33 
AC 
A3 7 
AO 
XC 10 Oder 12 
AO 
XC18S 
AE 
A50 
AE 
XC32 
AG 
XC38 
AJ 
XC65 
830 
AK 
XC7S 
1570 
AH 
XC75 


B - Alloyed steels 


BA 
35NC^ 
Annealed 
BB 
25CD4 
BC 
35NC6 
880 
BD 
25CD4S 
BE 
36NC016 
BE 
35CDA 
BF 
35CDAS 
BG 
iSCOVfi 
80 
28COV5 
BH 
Z2NKD18.8 


C - Stainless steels 


CA 
Z2CN18.10 
A40 
CC 
Z10CNT18.il 
540 
CC 
Z10CN18.12 
CC 
Z12CN18.10 
540 
CD 
ZlOCNTia.ll 
980 
CF 
Z15CN17.03 
880 
CH 
i30Cl3 
880 
CJ 
Z10CNWT17.13 
540 
CM 
ÉZétNTzS 
880 
CN 
Z50NMC12 
830 


CODE 
STANDARD 
DESCRIPTION 


D - Aluminiun alloy 


OA 
A5 
DB 
AG5 
DB 
AGSMC 
DC 
AU2G 
DE 
AU4G 
DF 
AU4GAS 
DG 
AU4G1 
DH 
AU4G1A5 
DO 
A25GU 


T - Nickel alloy 


T - TitaniuB alloy 


TB 
NU30 
TC 
NC15Fe 
TD 
NC20kl4 
TK 
TA4M 
TK 
TA6V 


U - Copper alloy 


UA 
U6C 
UB 
UZ39Pb2 
UB 
UZ36 
UB 
U236Ph2 
UC 
U4C 
UD 
UZ36 
UD 
UZ36 
UD 
UZ33 
UF 
UZ45ni4 
UG 
UAÏQN 
UO 
UBeZ 
UH 
UZ9N26 
UH 
UZ16N25 


ALL 
03.00.00 
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ADDinONAL SUPPLY MANUAL 


SURFACE TREATMENTS CODE 


Meaning of the 3rd character of oaterials and surface treatnent code. 


CAUTION 
This table defines the surface treatment code for standard parts of chapter 3 only. 


CODE 
SURFAi:e treatment 
HATERIAL 
USE EXAMPLE 


A 


In sulphuric 


with dichroaate sealing 


Aluminium alloy 


For coaaon use 


B 
bath 


Anodic oxidizing 
with dicrhoaate -i- H0S2 
sealing 
Anti-seizing protection 


C 
with black coloring 
AL alloy 
eu Ni alloy 
Cabin bolts and nuts 


D 
in chroaic bath 
AL alloy 


E 
Silver plating 
Thickness : 6 to 10 /ta 


Low alloyed steel 
alloy 
Hot anti-seizing pro 
tection 


Martensitic stainless 
steels 
Hot anti-seizing and 
dry friction protection 


Thickness : 3 to 7 /ta 
Austenitic stainless 
Steel 


F 
Electrolytic nickel plating thick : 5 iim min. Copper alloy 
Bolts and nuts for 
electrical eguipinent 


G 
Holybdenun disulphide (M0S2) applied as a 
suspension in polymerized Fluid or hot dried 
Ail aetals 
Anti-seizing protection 


3 
Chromating (cheaical treatment in chroaic 
bath) 
Aluminium alloy 
Anti-seizing protection 


K 
Décorative chroaium plating 
(Cr 0.5 #i"/Ni 5 /ta) 


L 
Cadmium plating 
Thickness 
7 /ta 
Chroaic 
finish 


titaniun 
For coamon use 


LE 
Thickness 
10 /t m 
Reinforced protection 


ALL 
03.00.00 
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ADDITIONAL SUPPLY MANUAL 


SURFACE TREATMENTS CODE 


CODE 
SURFACE TREATMENT 
MATERIAL 
USE EXAMPLE 


M 


CadaiuB plating 


Thickness 7 iin except 
on greased ground sur 
faces 
Chronic finish 


For accurate fitting 


ME 
Thickness 10 pm except 
on greàsed ground sur 
faces 


For accurate fitting 
and reinforced protec 
tion 


N 
+ MoSZ 
Anti-seizing protection 


P 
Tin plating 
Cu alloy 
Carbon steel 
Lockwire, washers for 
electrical equipment 


Q 
Cadmium nickel diffused 
Steels exclusing 
stainless steel 
For température 
< 500'C 


T 


Phosphatatizing 


Normal : 3 to 15 /im 
oily finish 
Steel 
Cabin bolts and nuts 
when cadmium plating 
is not permissible 


U 
Thin : 3 to 7 /im 


V 
Sulphur case hardening 
Steel 
Friction parts 


X 
Anti friction corrosion treatment 
Titanium 


Z 
Zinc plating 
Steel 
Cu alloy 
Wires for cables 


ALL 
03.00.00 
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H^B Transport 
Transports 
I 
Canada 
Canada 


DESIGN CHANGE APPROVAL APPLICATION 
DEMANDE D'APPROBATION D'UNE MODIFICATION 
DE LA CONCEPTION 


Légal name and address of applicant 
Nom et adresse légal du demandeur 


Aero Design Ltd. 
9888A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


Légal name and address of prospective ttolder 
Nom et adresse légal du titulaire éventuel 


Aero Design Ltd. 
9888A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


Name and address for billing purposes 


(if différent titan applicant) 
Nom et adresse aux fins de facturation 


(si différent du demandeur) 


Identification of aeronautical product / Identification du produit aéronautique 


Make / Manque 
Airbus Helicopters 


Model / Modèle 


EC130 B4 


Registration / Immatriculation 
Ail eligible 


Sériai No. / N° du série 
Ail eligible 


Part No. / N° de la pièce 


Request for (check appropriate box) / Objet de la demande (Cochez les carrés selon le cas) 
□ 
□ 
□ 
□ 
H 


SIC 
GTS 


SIC (single sériai number) 
GTS (numéro de série simple) 


STG (multiple sériai numtters) 
GTS (numéros de série multiples) 


Type Gertificate Révision 
Révision de certificat de type 


Revision 
Klo 
Rétrision 
M» 
SH08—16 


□ 
□ 
□ 


Repair Design Approval (RDA) 
Approbation de la conception de réparation (AGR) 


Repair Design Approval - Process Repair 
AGR - Processus de réparation 


Part Design Approval (PDA) 
Approbation de la conceptiori de pièce (AGP) 


Gurrent Issue 
Édition active 


Type Design Examination by Foreign Authority 
Examen de la définition de type par autorité étrangère 


□ Application to a foreign authority is requested 
La demande à une autorité étrangère est demandée. 
□ Type design examination of foreign change 
Examen de la définition de type modification étrangère 


Identify 
Identifier 


□ 
Restricted Gategory 
Type of Opération 
Catégorie restreinte 
Type d'opération 


Title and brief description of modification, repair or replacement paît, induding effects of changes (use additional pages if necessary). Refer to CAR 521.155(b)(i) for détails. 
Titre et brève description de la modification, de la réparation ou de la pièce de rechange, y compris les effets des changements (utiliser des feuilles supplémentaires si nécessaire). 
Référez-vous à RAC 521.155(b)(i) pour des détails. 
External Cargo Basket, Cabin Steps Installation - Installation of mounting provisions on the 
fuselage; installation of quick release cargo basket or cabin step on motinting provisions 


Applicable Type Gertificate (TG) / Certificat de type (GT) pertinent 


TG No. / N° de GT 


H-83 


Issue No. I N" de l'édition 


22 


Identify State of Design / Identifier l'état de conception 


EASA 


The applicant is responsible for the control of product manufacture / Le demandeur est responsat>le du contôle de la fabrication du produit 
00^ 
□ 
No 
Non 
If no, identify who is responsible 
Si non, identifier qui est responsable 


Documentation to be sutimitted 
Documentation à soumettre 


Applicant 
Demandeur 


Submitted 
Soumis 


Yes 
Oui 
No 
Non 


Proposed certification basis 
Proposition de base de certification 
/ 


Certification plan in accordance with CAR 521.155(d) 
Plan de certification selon RAG 521.155(d) 
/ 


Applicants remarks / Remarques du demandeur 
Révision is to add EC130 B4 configuration 


I hereby certify that the information contained herein is correct and complété. I agree to pay Je certifie que les renseignements figurant ci-dessus sont exacts et complets. Je m'engage 
charges as prescribed in Part 1, Subpart 4 of the GARs (CAR 104-Gharges). 
à payer les redevances prescrites à la sous-partie 4 de la partie I du RAG (sous-partie 104 
du RAG - Redevances). 


Name and Signature of Applicant / f 
gnature du demandeur 
Title / Poste 
Date (yyyy-mm-dd) / Date (aaaa-mmvjj) 


26-0469 (1007-06) 
Canada 


I ^H Transport 
Transports 
I 
Canada 
Canada 


DESIGN CHANGE APPROVAL APPLICATION 
DEMANDE D'APPROBATION D'UNE MODIFICATION 
DE LA CONCEPTION 


Légal name and address of applicant 
Nom et adresse légal du demandeur 


Aero Design Ltd. 
9888A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


Légal name and address of prospective holder 
Nom et adresse légal du titulaire éventuel 


Aero Design Ltd. 
9888A Malaspina Road 
Powell River, BC, Canada 
V8A 0G3 


Name and address for billing purposes 


(if différent ttian applicant) 
Nom et adresse aux fins de facturation 


(si différent du demandeur) 


Identification of aeronautical prxxfuct / Identification du produit aéronautique 


Make / Marque 


Airbus Helicopters 


Model / Modèle 


EC130 B4 


Registration / Immatriculation 
Ail eligible 


Sériai No. / N° du série 
Ail eligible 


Part No. / N° de la pièce 


Request for (ctieck appropriate tjox) / Objet de la demande (Coctiez les carrés selon le cas) 
□ 
□ 
□ 
□ 
0 


STC 
CTS 


STC (single sériai number) 
CTS (numéro de série simple) 


STC (multiple sériai numbers) 
CTS (numéros de série multiples) 


Type Certificate Revision 
Revision de certificat de type 


Revision 
No 


□ 
□ 
□ 


Repair Design Approval (RDA) 
Approbation de la conception de réparation (ACR) 


Repair Design Approval - Process Repair 
ACR - Processus de réparation 


Part Design Approval (PDA) 
Approt>ation de la conception de pièce (ACP) 


Révision 


. 
N° 
SH08-16 
Cunant Issue 
Édition active 


Type Design Examination by Foreign Authority 
Examen de la définition de type par autorité étrangère 


□ 
□ 


Application to a foreign autfrority is requested 
La demande à une autorité étrangère est demandée. 


Type design examination of foreign ctiange 
Examen de la définition de type modification étrangère 


Identify 
Identifier 


□ 
Restricted Category 
Catégorie restreinte 
Type of Opération 
Type d'opération 


Title and brief description of modification, repair or replacement part including effects of ctranges (use additional pages if necessary). Refer to CAR 521.155(b)(i) for détails. 
Titre et brève description de la modification, de la réparation ou de la pièce de rechange, y compris les effets des changements (utiliser des feuilles supplémentaires si nécessaire). 
Référez-vous à RAC 521.155(b)(i) pour des détails. 
Quick Release Bicycle Rack Installation - Installation of quick release bicycle rack on 
mounting provisions installed in accordance with STC SH08-16 


Applicable Type Certificate (TC) / Certificat de type (CT) pertinent 


TC No. / N° de CT 


H-83 


Issue No. / N° de l'édition 


22 


Identify State of Design / Identifier l'état de conception 


EASA 


The applicant is responsible for the control of product manufacture / Le demandeur est responsable du contôle de la fabrication du produit 
□ 


No 
Non 
If no, identify who is responsible 
Si non, identifier qui est responsable 


Documentation to be submitted 
Documentation à soumettre 


Applicant 
Demandeur 


Submitted 
Soumis 


Yes 
Oui 
No 
Non 


Proposed certification basis 
Proposition de base de certification 
/ 


Certification plan in accordance with CAR 521.155(d) 
Plan de certification selon RAC 521.155(d) 
/ 


Applicant's remarks / Remarques du demandeur 
Revision is to add EC130 B4 configuration 


I hereby cetlify that the information contained henein is œrrect and complété. I agree to pay Je certifie que les renseignements figurant cwlessus sont exacts et complets. Je m'engage 
charges as prescribed in Part 1, Subpart 4 of the CARs (CAR 104-Charges). 
à payer les redevances prescrites à la sous-partie 4 de la partie I du RAC (sous-partie 104 
du RAC - Redevances). 


signature du demandeur 
\licjc /0Ae5iùt>w< 


Name and Signature of Applicai 
Title / Poste 
Date (yyyy-mnvdd) / Date (aaaa-mm-jj) 


26-0469 (1007-06) 
Canada 


' 
ôeuracopter 
an EAOS Company I 
SYSTEM DESCRIPTION SECTION EC130 


For A/C : Ali 


General Description 


A. Introduction 


The external lighting system is used to indicate the position of the helicopter and to light up the approach and 
landing area. 


The external lighting system consiste of: 


- the red position light (5)on the left end of the horizontal stabilizer, 


- the green position light (2)on the right end of the horizontal stabilizer, 


- the white position light (4)on the top of the fin, 


- the anticollision light (3)on the fin fairing, 


- the right fixed landing light (1 )under the right bottom fairing, 


- the left fIxed taxi light (6)under the left bottom fairing (Pre MOD 07 3798) or under the central forward fairing 
(Post MOD 07 3798). 


NOTE 


The taxi light can be replaced by an optionai adjustable /rétractable light. 


Post-MOD 073335 and MOD 073336, the position iights and the anti-coiiision 
light are fitted with an LEO lighting. Maintenance is no longer required for these 
new Iights. 
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These printed pages must notbe retained for reference. 
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' 
eurcx^optDer 
an EADI Corn pany ' 
SYSTEM DESCRIPTION SECTION EC130 


Figure 1. External Lighting - General Description 


These printed pages must not be retained for reference. 
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eurocopter 
an EADS Company ' 
SYSTEM DESCRIPTION SECTION EC130 


For Aie : Ail 


General Description 


A. Description 


The components of the landing gear are: 


- the forward cross-tube (1), 


- the forward attachments (2), 


- the skids (3)and (10), 


- the aft cross-tube (6), 


- the aft attachment (7), 


- the footsteps (4)and (9), 


- the fairings (5)and (8), 


- the flexible strips (11), 


- the wear plates (12). 


B. Characteristics 


Track 
2310 mm (90.95 in.) 


Length 
2720 mm (107.09 in.) 


Weight 
40 kg (88.12 Ib.) 


Material 
Aluminium 


These printed pages must not be retained for reference. 
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®eurcx:opter 
an EAOS Company I 
SYSTEM DESCRIPTION SECTION EC130 


Figure 1. Main Landing Gear- General Description 


These printed pages must not be retained for référença. 
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^Seurocopter 
in EADS Company I 
SYSTEM DESCRIPTION SECTION EC130 


For A/C ; Ail 


Detailed Description 


A. Opération 


The landing gear is attached under the bottom structure at three points: 


- the forward cross-tube (1)is held by the half-bearings (6)and (8), the collars (9), and the fittings (7)(detail A). 


- the aft cross-tube (2)is held by the half-bearings (12)and (14), and the collar (13)(detail B). 


The electrical bonding braids (lO)and (ll)which connect the forward cross-tube (1)and the aft cross-tube (2)to the 
airframe ensure the equipotential state between the airframe and the landing gear. 


The footsteps (3), with anti-slip strips, give access to the cabin. They are used to carry out servicing and maintenance 
opérations on the transmission deck. 


The removable fairings (4)attached to the aft cross-tube (2), make the aesthetic aspect and the aerodynamic load 
analysis of the aircraft better. 


The skids (5)are protected by the wear plates (16)(reinforced Post MOD OP 3785) attached with screws to their 
bottom part (détail C). They have provisions to install equipment such as: the handling twin-wheels, the mooring 
devices, the emergency flotation gear, the skis. 


The flexible strips (15)or (17)(P0ST MOD 072899), installed atthe ends of the skids (5), increase the operating 
flexibility of the landing gear. 


32-11-00,03 Page 1/2 
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©eurcx^opter 
an EADICompany ' 
SYSTEM DESCRIPTION SECTION EC130 


Figure 1. Main Landing Gear - Detailed Description 


These prinled pages must not be retained for reference. 
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eurocopter 
an EADSCompany • 
AIRCRAFT MAINTENANCE MANUAL EC130 


Figure 1. Location ofttie Main Components ofthe Structure - Helicopter 
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Jeff Clarke 


From: Jim Tinson, WIngs Engineering Ltd. [jim@wingsengineering.ca] 


Sent: 
March 19, 2015 2:54 PM 


To: 
'Jeff Clarke' 


Subject: WPN1507: New Project - EC130 Basket/Bike Rack/Steps 


Hi Jeff, 


You have worked hard on this concept. 


I If z 
Brainstorming Type Comments 
1. The latéral beams look a little light and twisty to me. (I really like square tubing and drag bracing.) 
/ 
pi 
^ 
2. Are you counting on thevariousrackstostabilizethe beams? 
The Down Tubes with a Cargo Basket might work but the step and the Bike Rack have much shorter 
connecter legs. 
< 


3. It looks like you could easily make a moment connection at the front using two barrai nuts per CT Strap 
(AD'sStrap right?). 
/f/^ 


or change the strap to accept thru bolts using standard nuts. 


4. The aft connection could be changed to make the fitting to provide vertical strap bracket facing fwd , 
with two boit holes per bracket facing fwd and the aft beam would just boit thru? 
, 
5. Are there any concerns about tripping (egress) over the Down Tubes for none Basket installs? 
6. Why not make adapter Down Tubes for the AS350/355 Cargo Baskets and connectto the beams via QR ^ ^ 
Pins? 
OL/VN."V 
,'ç h 
fis i~^P' ^ 
Double shear design where the beam is the center lug between a devis type moiint. 
Use bushings thru the beams for long term wear. 
Have you found any other uses for these new mounts? 
'-f~ (p^j[c.cjy 
^ ^ ^ 
Because they look very handy. 


l'm happy enough to sign off the CPR-DR with the understanding that this is early in the proJect and that we (AD- 
Wings) need to flush out the CP means and methods based on previous Cargo Basket programs priorTC's 
acceptance of the CP means and methods. 


BTW is the application is to add the EC130 to the current AS350/355 Cargo Basket approval and to add an EC130 
only Bike Rack & Step where a AS350/355 Bike Rack install is planned for a later revision to the approval??? 


Cheers, 


Jim Tinson FEC, PEng, DAR 
T/F: 604.274.5647, G: 604.418.8955 
WingsEngineering.ca 


From: Jeff Clarke [mailto:jeff@aerodesign.ca] 


Sent: March-19-15 2:04 PM 
To: 'Jim Tinson, Wings Engineering Ltd.' 
Subject: New Project - EC130 Basket/Bike Rack/Steps 


Hi Jim, 


I have a new project - 
basket, bike racks and cabin steps for the EC130. We have access to an aircraft in 
Campbell River that we have taken measurements from a couple of times now. The plan is to make a prototype 
set of mounts to do a test fit in the next week or so. I am in contact with Airbus to see what I can get for loads at 
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Home 


Products 


Company 


News & Events 


Audio & Video 


Product Showcase 


Product Notices 


Spedalty Hardware 


ICIIMEDYIME^ 
The Cargo Control People! 
# 
1-800-848-6057 Qi 1-800-268-3530 


Ratbed Products Chain Products 
Interlor Van Products Webbinq Hardware 
Kabtive Beam Systems 


Grip Link Tire Chains Auto Towlno & Transport Steadvmate Tie-Downs 
Retail Products 
Marketina Tools 


Instructions 


Hardware > Specialty Hardware > Jaw Fittings 


Jaw Fittinas 
© 


Ran Fittinas 
Hooks 
Rinas 
% 


Strap End Mounting 


Rates 


Jaw Fittings 


\ 


2.26157) 


12 Jaw Fittings With 1" Threaded Stud 33115 


1.00125] 


■ Ir-IIUIH 
01X23S:SI 


3/82'! Ulsf 


0° Verticai Breaking Strength: 5,475 lbs./2485 kgs. 


90° RjB Angle Breaking Strength: 2,300 ibs./1045 kgs. 


Weight; 0.22 bs., 0.10 kgs. 


% 


3/8-24 UNF 


12 Jaw Fittings With 3/4" Threaded Stud 33116 


0.75 19 


0° Vertical Breaking Strength: 5,475 bs72485 kgs. 


MMPDS-01 
31 January 2003 


Table 3.7.8.0(d). Design Mechanical and Physical Properties of 7175 Aluminum 


Spécification 
AMS 4344 


Form 
Extrusion 


Condition 
T73511 


Cross-Sectional Area, in^ 
32-65 


Thickness or Diameter,* in 
0.250-0.999 
1.000-2.000 


Basis 
S 
S 


Mechanical Properties: 
F^ksi: 
L 
69 
69 
LT 
63 
63 


Fç,, ksi: 
L 
59 
59 
LT 
52 
52 


/^^ksi: 
L 
... 
59 
LT 
... 
59 


... 
40 


ksi: 
(e/D=L5) 
... 
97 
(e/D = 
2.0) 
... 
125 


(e/D=1.5) 
... 
79 
(e/D = 
2.0) 
... 
95 


e, percent: 
L 
... 
g 
LT 
4 


F, 10^ ksi 
10.1 
F,, 10^ ksi 
10.5 
G, 10^ ksi 
3.9 
^ 
0.33 


Physical Properties: 
m, Ib/in.' 
0.101 
C, Btu/(lb)(°F) 
0.23 (at212°F) 
F, Btu/[(hr)(ft^)(°F)/ft] 
a, 10-®in./in./°F 
12.9 (68to212°F) 


a 
The mechanical properties are to be based upon the thickness at die time of quench. 
b Bearing values are "dry pin" values per Section 1.4.7.1. 
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Table 3.7.6.0(g,). Design Mechonical and Physical Properties of 7075 Aluminum AHoy Extrusion 


Spécification 


Form 


Temper 


AMS-QQ-A-200/11 


Extrusion (rod, bar, and shapes) 


T6. T6510, T6511, and T62' 


Cross-Sectional Area, in.'.. 


Thickness, in.'' 


£20 
>20, £32 
£32 


sO.249 
0.250-0.499 
0.500-0.749 
0.750-1.499 
1.500-2.999 
3.000-4.499 
4.500-5.000 


Basis 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
S 
A 
B 


Mechanical Properties; 


ksi; 
L 
78 
82 
81 
85 
81 
85 
81 
85 
81 
85 
81 
84 
78 
78 
81 
LT 
75 
79 
78 
82 
77 
81 
75 
79 
71 
75 
67 
69 
64 
63 
65 
ST 
67" 
71" 
67" 
69" 
64" 
63" 
65" 


ksi: 
l 
70 
74 
73 
77 
72 
76 
72 
76 
72 
76 
71 
74 
70 
68 
71 
LT 
66 
70 
69 
72 
67 
71 
65 
69 
61 
65 
56 
59 
55 
52 
55 
ST 
56" 
59" 
55" 
58" 
55" 
52" 
55" 
F^ ksi; 
r 
70 
74 
73 
77 
72 
76 
72 
76 
72 
76 
71 
74 
70 
68 
71 
LT 
72 
76 
74 
78 
73 
77 
71 
75 
67 
71 
62 
64 
61 
57 
60 
ST 
62 
66 
62 
64 
61 
57 
60 


ksi 
41 
44 
43 
45 
43 
45 
43 
45 
42 
44 
40 
42 
39 
38 
40 
^J.ksi; 
(e/D=1.5) 
111 
117 
115 
121 
115 
120 
113 
119 
110 
115 
106 
110 
102 
101 
105 
(e/D = 
2.0) 
140 
148 
146 
153 
145 
152 
144 
151 
141 
148 
137 
142 
132 
131 
136 


ksi; 
(e/D=1.5) 
92 
97 
96 
101 
94 
99 
93 
98 
89 
94 
84 
88 
83 
79 
83 
(e/D = 2.0) 
108 
114 
113 
119 
111 
117 
110 
116 
106 
112 
101 
105 
100 
95 
100 
e, percent (S-basis); 
L 
7 
7 
7 
7 
7 
7 
6 
6 


u> 
00 


E, 10'ksi 
iCksi 
G, 10'ksi 
f 


10.4 
10.7 
4.0 
0.33 


Physical Properties; 
a», Ib/in.' 
C, K, and a .... 
0.101 
See Figure 3.7.6.0 


a Design allowables were based upon data obtained from testing T6, T6510, and T6511 temper extrusions and from testing samples of extrusion supplied in the O or F temper, which 
were beat treated to T62 temper to demonstrate response to beat treatment by suppliers. Properties obtained by tbe user may be lower tban tbose iisted if the material bas been 
formed or otberwise cold worked, particularly in tbe annealed temper, prior to solution beat treatment. 
b The mechanical properties are to be based upon tbe thickness at tbe time of quench. 
c Caution: This spécifie alloy, temper, and product form exhibits poor stress-corrosion cracking résistance in tbis grain direction. It corresponds to an SCC résistance rating of D, as 
indicated in Table3.1.2.3.l(a). 
d Bearing values are "dry pin" values per Section 1.4.7.1. 


Table 3.7.6.0(g,). Design Mechanical and Physîcal Properties of 7075 Aluminum Alloy Extrusion—Continuée! 


Spécification 


Form 


AMS-QQ-A-200/11 


Extrusion (rod, bars, and shapes) 


T73^ T73510, T7351 1 


Cross-Sectional Area, in.' 
<20 
^25 
^20 
>20, ^32 


Thickness, in."* 
0.062-0.249 
0.250-0.499 
0.500-0.749 
0.750-1.499 
1.500-2.999 
3.000-4.499 
3.000-4.499 


Basis 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 


Mechanical Properties: 
F"„, ksi: 
L 
68' 
72 
70" 
74 
70" 
73 
70" 
73 
69" 
74 
68' 
71 
65' 
70 
LT 
66 
70 
68 
72 
67 
70 
66 
69 
62 
67 
58 
61 
56 
60 
/y, ksi: 
58 
61 
60 
63 
60 
63 
60 
63 
59" 
65 
57' 
62 
55' 
60 
LT 
56 
59 
57 
60 
57 
60 
56 
58 
51 
56 
46 
50 
44 
48 
F , 
ksi: 
L 
58 
61 
60 
63 
60 
63 
60 
63 
59 
65 
57 
62 
55 
60 


"r" 
LT 
59 
62 
60 
63 
60 
63 
58 
61 
54 
59 
49 
53 
47 
51 
X F , ksi 
37 
39 
38 
40 
38 
39 
38 
39 
37 
40 
37 
38 
35 
38 
^LUsi: 
(e/D= 1.5) 
101 
107 
104 
110 
103 
108 
103 
107 
99 
106 
95 
99 
91 
98 
(e/D = 2.0) 
129 
137 
133 
141 
133 
139 
132 
138 
128 
138 
124 
130 
119 
128 
Fj, 
ksi: 
(é/D= 1.5) 
82 
86 
84 
89 
84 
88 
83 
87 
79 
87 
72 
79 
70 
76 
(e/D = 2.0) 
97 
102 
100 
105 
100 
105 
98 
103 
93 
103 
86 
94 
83 
91 
e, percent (S-basis): 
L 
7 
8 
8 
8 
8 
7 
7 
... 


E, 10' ksi 
10'ksi 
G, 10' ksi 


10.4 
10.7 
4.0 
0.33 


se n 
o & 
c hB 
S a 


O 
O 
l-i 
O 


Physical Properties; 
(0, Ib/in.' 
C, K, and a 
0.101 
See Figure 3.7.6.0 


a Design allowables were based upon data obtained from testing T7351X temper extrusions and from testing samples of extrusions supplied in the O or F temper, which were beat 
treated to T73 temper to demonstrate response lo treatment by suppliers. Properties obtained by the user may be lower than those listed if the material has been formed or otherwise 


cold worked, particularly in the annealed temper. 
b The mechanical properties are to be based upon the thickness at the time of quench. 
c S-basis. Rounded T,, values for cross sectional area s 20 are as follows: for 0.062-0.249 F„(L) = 69 ksi, 3.000-4.499 F„(L) = 69 ksi, F^fL) = 59 ksi. 
d S-basis. Rounded T„ values for cross sectional area s25 are as follows: 0.250-1.499 F„(L)= 71, 1.500-2.999 FJL)= 72 ksi and F,y(L) = 62 ksi. 
e S-basis. Rounded T„ values for cross sectional area >20 and s 32 are as follows: F„(L) = 68 ksi and F^fL) = 57 ksi. 
f Bearing values are "dry pin" values per Section 1.4.7.1. 
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Table 3.7.6.0(93). Design Mechanicol and Physical Properties of 7075 Aluminum 


Spécification 
AMS-OO-A-200/15 


Form 
Extrusion (rod, bar, and shapes) 


Temper 
T76,T76510, T76511 


Cross-Sectional Area, in.^ .. 
^20 


Thickness, in." 
0.062-0.249 
0.250-0.499 
0.500-0.749 
0.750-1.000 


Basis 
A 
B 
S 
A 
B 
A 
B 


Mechanical Properties: 
F 
m, ksi: 
L 
71 
74 
75 
75 
76 
75 
76 
LT 
68 
71 
72 
71 
73 
70 
71 
F^ ksi: 
L 
61 
65 
65 
65 
67 
65 
67 
LT 
57 
61 
61 
60 
62 
59 
61 
Fay, ksi: 
L 
61 
65 
65 
65 
67 
65 
67 
LT 
62 
66 
66 
65 
67 
64 
66 


F"™, ksi 
38 
40 
41 
41 
42 
40 
41 
Fj", ksi: 
(e/D=1.5) 
103 
107 
109 
109 
110 
109 
110 
(e/D = 
2.0) 
131 
137 
139 
139 
141 
139 
141 


ksi: 
(e/D=1.5) 
82 
88 
88 
88 
90 
88 
90 
(e/D = 
2.0) 
98 
104 
104 
104 
107 
104 
107 
e, percent (S-hasis): 
L 
7 
7 
7 
7 


£, 10^ ksi 
10.4 
£•„ 10^ ksi 
10.7 
G, 10^ ksi 
4.0 


fi 
0.33 


Physical Properties: 
(o, Ib/in.' 
0.101 
C, K, and a 
See Figure 3.7.6.0 


a The mechanical properties are to be based upon the thickness at the time of quench. 
b Bearing values are "dry pin" values per Section 1.4.7.1. 
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1.0 
INTRODUCTION 


This certification plan détails the means and methods of compliance for the Airworthiness 
Requirements shown on the Compliance Program Checklist (Appendix A). 


This reissue of SIC SH08-16 adds the Airbus Helicopters EC130 configurations to the existing 
Airbus Helicopters AS350/AS355 configurations as both models share the same type certificate 
data sheet and the installations use many of the same components. 


2.0 
DEFINITIONS 


The following abbreviations are used in this document: 
FMS - 
Flight Manuai Supplément 


ICA - 
Instructions for Continued Ainworthiness 


3.0 
PERSONNEL 


Applicant: Aero Design Ltd. - 
Jeff Clarke, P.Tech.(Eng.) 


Delegate: DAR304 James Tinson, P.Eng. 


Transport Canada: Jack Staal, PNR Région 
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4.0 
PROJECT DESCRIPTION 


4.1 
General 


Aero Design Ltd. produces cargo baskets and cabin steps for many helicopter models. Ail Aero 
Design baskets use similar mounting provisions which incorporate the same quick release 
System. This new configuration for tfie Airbus Helicopters EC130 draws éléments from a 
number of ottier models: the fuselage attachments are similar to the Bell 2068 configuration: the 
mounting beams are similar to those used on the Bell 206L/407; the basket is identical to the 
AS350 extra large basket using the mounting points at the end of the basket from the AS350 
short basket configuration; the cabin step is similar to the maintenance steps for the AS350; the 
bicycle rack is identical to the rack in development for the AS350. 


4.2 
FIxed Mounting Provisions 


The fixed mounting provisions consist of the fuselage attachment points and the mounting 
beams which incorporate the quick release mechanism. 


The forward fuselage attachment replaces the original forward crosstube clamps (item 9 in 
figure 4.2.1) with a new fitting incorporating a hardpoint (figure 4.2.2). The original clamp is a 
machined aluminum fitting. The replacement clamp is aiso a machined aluminum fitting, made 
of 7075 aluminum to provide for maximum strength due to the unspecified original material. It is 
dimensionally similar to the original part at the mounting holes and in the inside radius where 
the cross tube seats with the original rubber pad. The hardpoint is a latéral hole housing a 
barrel nut for attaching the mounting beam, identical to the Aero Design Bell 206L/407 
attachment provisions (49301-01 and 60602-01). The forward mounting beam is then bolted to 
the fittings. 


Figure 4.2.1 - 
Original Landing Gear Attachments 
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TO EXISTING ATTACHMENTS' 


CROSS TUBE STRAP 
(2 PLACES) 


BARREL NUT 


DETAIL \flEW 


EORWARD BEAM 


Figure 4.2.2 - 
Forward Attachment Provisions 


The aft attachment picks up on the main fuselage trames at the aft fuel cell cross member 
(figure 4.2.3, "A"). The aft fuel cell cross member includes the aft attachment points for the 
cargo swing (2557 Ibs slung load), which can be used to calculate the allowable loads on the 
frame. In order to install the lower aft fuselage fairing panel, which slides between the fuselage 
trames and landing gear fairings with little room to rotate, the aft attachment fittings cannot 
extend lower than the fairing panel once installed. To simplify installation and reduce the 
required cutout size in the fairing panel, the fitting incorporâtes a seat track type stud fitting, the 
same as the basket attachments. The mounting beam attaches to the fitting with a seat type 
claw fitting (see figure 4.2.4), the same as used with the Aero Design Rappel and Cargo 
Deployment System. The claw fitting is secured with a locking ring, aiso used with the Rappel 
and Cargo Deployment System, to prevent inadvertent release. 


Figure 4.2.3 - 
Fuel Cell Support Members 
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TO EXISTING BOLTS 
FOR FUEL CELL 
CROSS-MEMBER 
nTTING 


ADAPTER 


CLAW FITTING 


BARREL NUT 


DETAIL VIEW 


AFT BEAM 


Figure 4.2.4 - 
Aft Attachment Provisions 


The forward and aft mounting beams are machined 7075-T6 aluminum bars, spanning the width 
of the fuselage, approximately 96 inches (2.4 m) wide. The beams are pocketed with through 
holes to reduce weight and allow airflow through the beam. 


Stainless steel down tubes, with keyways in the outboard faces for attaching the basket or other 
equipment, are attached to the outboard ends of the aluminum beams. The down tubes are 
virtually identical to ail other Aero Design mounting beams. The arrangement of horizontal and 
vertical keyways allows the use of a single pin to retain the basket, step or bike rack, simplifying 


installation and removal. 


FORWARD BEAM 


FWD 


AFT BEAM 


FWD 


FORWARD DOWN TUBE ' 
AFT DOWN TUBE 


Figure 4.2.5 - 
Down Tubes 
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4.3 
Quick Reiease Cargo Basket 


The extra large Quick Reiease Cargo Basket developed by Aero Design Ltd. for the AS350 is 
the right size for operators using the EC130 for heii-ski, tourism, and utility contracts. The only 
différence between the existing AS350 extra large basket (model 940) and the EC130 basket is 
the attachment points are moved to the first and last hoops, which is the same configuration as 
the AS350 médium and short baskets (model 764 and 776). Ail other construction of the basket 
remains the same as basket model 940. The 300 Ib (136 kg) cargo load limit aiso remains the 


same. 


The basket and lid are fabricated from a welded 4130 steel tubing structure (3/4" rims, Vî hoops 
and spines), and lined with expanded steel mesh. The basket attachments are located on the 
most forward and aft hoops of the basket. The end hoops include a brace strut tube to support 
the outboard edge of the basket back to the attachment points. The lid is attached with 
extruded hinge, riveted to the structure. The lid is secured closed with the handie, which is 
locked into brackets on the basket body, with an additional safety catch included that will retain 
the lid in the event the handie is not correctiy latched. The lid is held open with a sliding brace 
that automatically locks in the open position and must be manually uniatched to close the lid. 


Figure 4.3.1 - 
Quick Reiease Cargo Basket 


4.4 
Quick Reiease Cabin Step 


Installation of the Mounting Provisions will require removal of the existing cabin step. When the 
helicopter will be operated without the cargo basket or installed equipment a step to access the 
cabin will be required. 


The Quick Reiease Cabin Step is installed on the helicopter using the Mounting Provisions 
supplied for use with the Quick Reiease Cargo Basket. The step is an aluminum extrusion, with 
aluminum brackets welded to the ends with fittings that engage in the mounting beams. The 
step locks into the same mechanism on the mounting beams as the basket. 


The step is similar to the cabin step used for the Bell 429, however the length is increased from 
74.75" to 96". 
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CABIN STEP 


MOUNTING PROVISJONS 
ORIGINAL CABIN STEP 
(REMOVED) 


Figure 4.4.1 - 
Quick Release Cabin Step 


4.5 
Quick Release Bicycle Rack 


The Quick Release Bicycle Rack is installed on the helicopter using the Mounting Provisions 
supplied for use with the Quick Release Cargo Basket. The rack can support up to 3 bikes and 
can be installed on both sides of the helicopter for a total of 6. The rack itself consiste of 3 
parallel tracks made of the aluminum extrusion used for cabin steps, with stainless steel tubing 
frames to secure the bicycles. The tube frames can accommodate tires from 26" - 
29" (660 - 
737 mm) 
diameter and up to 4" (100 mm) 
wide, standard sizes for mountain and downhill biking. 
The aft tube frame is fixed in position; the forward frame slides to allow for a tight fit on the 
range of tire and frame sizes. The forward frame locks to the track with a cam action that puts 
pressure aft and down to secure the bicycle tightiy into the frame. The cam action will aiso 
secure the forward frame from moving when there is no bike on the rack. 
The rack is located to place the bikes aft of the cabin doors. The most inboard rail extends 
fon/vard to provide a step for accessing the cabin. 
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MOUNTING PROTONS 


Figure 2.3 - 
Quick Release Bicycle Rack 


4.6 
Comparison of Configurations 


The following information is preliminary in nature and subject to change. 


Configuration 
Max 
Load 
Weight 
Length 
(outside) 
Width 
(outside) 
Depth 
(outside) 


Frontal 
Area 
Long. 
Cof G 


Latéral 
Cof G 


Provisions 
N/A 
46 Ibs 
N/A 
N/A 
N/A 
256 in^ 
100.9 in 
0.0 in 


Basket 
300 Ibs 
75 Ibs 
97.0 in 
25.5 in 
20.2 in 
458 in^ 
100.9 in 
62.4 in 


Cabin Step 
N/A 
6.6 Ibs 
96.75 in 
4.7 in 
4.8 in 
11.6 in^ 
100.9 in 
52.5 in 


Bike Rack 
(3 bikes max) 
150 Ibs 
70 Ibs 
127.0 in 
23.0 in 
29.0 in 
714 in^ 
149 in 
61.5 in 
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5.0 
BASIS OF CERTIFICATION 


Model: Airbus Helicopters EC130 B4, EC130 T2 


TCDS; 
• 
TCCA: 
H-83 issue 22 
• 
FAA: 
H9EU Revision 23 
• 
EASA: 
R.008 Issue 8 


5.1 
TCCA Basis of Certification 


5.1.1 
TCCA - TCDS H-83, Issue 22 


The certification basis is as follows (EC13012, most recent): 
a) AWM 527 at Change 527-3 dated January 3,1994 plus the technical standards contained in: 


i) FAR 27 Amdt 27-29; adopted by NPA 94-14 


il) FAR 27 Amdt 27-30; adopted by NPA 95-02 


iii) FAR 27 Amdt 27-32; adopted by NPA 96-02 


which is équivalent to: 


i) JAR 27 first issue dated September 6; 1993 with orange paper Amdt 27/98/1 effective 
February 16, 1998; plus 


il) the following Airworthiness Requirements as published in the AWM Chapter 527, 
Change 527-3 dated January 3,1994: 


527.1093 (b)(l) Engine Opération in Snow 
527.1301-1 Rotorcraft Opérations After Ground Cold Soak 
527.1557(c)(3) Miscellaneous Markings and Placards 
527.1581 (e), (f) Rotorcraft Flight Manual 


b) AWM 527.1317 at Change 7 published December 30, 2012. 


c) Spécial Conditions: 
i) Rotor Drive System Endurance Test for HIP rating (EASA CRI E-02). 


d) Equivalent Safety Findings on: 
i) Main Gearbox Oil Filter By Pass (EASA CRI A-01 ); and 


il) Powerplant Instrument Markings (EASA CRI G-OI). 


e) Aircraft Environmental Standards: 


Aircraft Noise: 
AWM 516, Aircraft Emissions, at Change 516-10 published December 1, 2010 
(Incorporating by reference International Civil Aviation Organization (ICAO) Annex 16, 
Amendment 9 to Volume I (Chapter 11 Helicopters - not exceeding 3,175 kg (7,000 Ib) 
Maximum Certificated Take-off Mass)). 


Aircraft Engine Emissions (Fuel Venting): 
AWM 516.105, Vented Fuel Standards, at Change 516-10 published December 1, 2010 
(Incorporating by reference, ICAO Annex 16, Volume II (Chapter 2 - Prévention of 
Intentional Fuel Venting)). 
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5.1.2 
This Modification 


The basis of certification for this modification has been considered in accordance with CAR 
521.158 - Standards of Ainrt/orthiness, AC 521-004 and AC 500-16. The Changed Product Ruie 
Décision Record, CPR-DR1009, Rev. 0 (Appendix B), documents the following findings with 
regards to this modification: 
• 
this modification is not substantial 
• 
the latest standards will not be used 
• 
this change is not significant 
• 
the basis of certification for this modification remains the same as the original basis of 


certification for the aircraft as defined in the TCDS. 


5.2 
Equivalency of Canadien Basis of Certification to Foreign Basis 


This section addresses the basis of certification in foreign jurisdictions for which this approval 
may be familiarized following issue of the Canadien approval. 


5.2.1 
FAA - 
TCDS H9EU, Revision 23 


The certification basis is as follows (EC130 T2, most recent): 
14 CFR 21.29 and part 27 Amendment 27-1 through Amendment 27-32, 27.1317 at 
Amendment 27-42. 
14 CFR 36 Appendix H through Amendment 20. 


Spécial Condition 27-009-SC for HIRF. 


Equivalent Level of Safety Findings 
-14 CFR 27.1549(b) Powerplant Instrument Markings 
-14 CFR 27.1027(b)(2) Main Gearbox Oil Filter Bypass 


The Canadien basis of certification defined on TCDS H-83 is équivalent to the FAA basis of 


certification defined on TCDS H9EU, as indicated by the included technical standards of FAR 27 
at the same amendment as referenced in the Canadien basis of certification. 


5.2.2 
EASA - 
TCDS R.008, Issue 8 


JAR 27 first issue dated September 6, 1993, and orange paper amendment 27/98/1 effective 
February 16, 1998. 


The Canadien basis of certification defined on TCDS H-83 is équivalent to the EASA basis of 
certification defined on TCDS R.008, as stated on TCDS H-83. 


6.0 
APPLICABILITY OF AIRWORTHINESS DIRECTIVES 


Airworthiness Directives applicable to the Airbus Helicopters EC130 B4 and EC130 T2 were 
reviewed on 01 February 2015, and none were found to be affected by this project. 
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7.0 
CERTIFICATION PLAN 


7.1 
General 


Re-issue of the approval is to accomplish the following: 


a) Add quick release mounting provisions configuration for EC130 models (1009 
configuration) 


b) Add cargo basket configuration for EC130 modeis (1009 configuration). 


c) Add bicycle rack configuration for EC130 models (1002 configuration). 


d) Add cabin step configuration for EC130 models (1010 configuration). 


This certification plan détails the means and methods of compliance for the addition of the new 
configurations iisted above. 


CAR 27 Subpart B - Flight 


7.2 
527.29 - Empty Welght and Corresponding C of G 


7.2.1 
Means of Compliance 


a) Review, calcuiate and inspect 


7.2.2 
Method of Compliance 


a) Weight and balance information required to compute the aircraft empty weight and 
corresponding C of G with the cargo basket, cabin steps and mounting provisions 
instailed is provided on each instaiiation drawing as well as in the Instructions for 
Continued Airworthiness. 


7.2.3 
Compliance Documents, Data and Testing 


a) Installation drawings: 100202,100901,100902, 101001 
b) Instructions for Continued Ainworthiness iCAl 002.91 Revision 0 
(bike rack) 
c) Instructions for Continued Ainworthiness iCAl 009.91 Revision 0 
(basket, provisions) 
d) Instructions for Continued Ain/vorthiness iCA1010.91 Revision 0 
(cabin step) 


7.2.4 
Level of Délégation 


Finding of compliance to CAR 527.29 deiegated. 


7.2.5 
Level of Involvement / Service 


None 
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7.3 
527.45, .51, .65, .71, .73, .75, .141, .143, .171, .173, .175, .177, .241, .251, .547 
- 
Flight Requirements 


7.3.1 
Means of Complîance 


a) Test 


7.3.2 
Method of Compliance 


a) Company flight test to ensure installations do not produce excessive vibration and 
détermine the handiing qualities of the aircraft are adéquate prier to TCCA flight test. 
b) Comprehensive TCCA flight tests to détermine flight characteristics and limitations. 


7.3.3 
Compliance Documents, Data and Testing 


a) Flight test plan and report FTP1009.03. 
b) Flight test report prepared by TCCA flight test pilot 


7.3.4 
Level of Délégation 


Not delegated 


7.3.5 
Level of Involvement / Service 


a) TCCA to accept flight test plan FTP1009.03. 


b) TCCA Flight test 
c) Finding of compliance for flight requirements paragraphs 


Subpart C - 
Strength Requirements 


7.4 
527.301, .303, .305, .307, .337, .625 - 
Strength Requirements 


7.4.1 
Means of Compliance 


Analysis 


Test 


4.2 
Method of Compliance 


Analysis to détermine applied loads 


Analysis and load tests to show proof of compliance 


4.3 
Compliance Documents, Data and Testing 


Engineering Reports: ER1002.01, ER1009.01, ER1010.01 


Load Test Reports: TRI002.02, TRI 009.02, TRI 010.02 


4.4 
Level of Délégation 


Finding of compliance to CAR 527.301, .303, .305, .307, .337, .561 delegated. 


4.5 
Level of Involvement / Service 


TCCAto accept air drag loads in ER1002.01, ER1009.01, ER1010.01 
TCCA to accept load test plans TRI 002.02, TRI 009.02, TRI 010.02. 
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Subpart D - 
Design and Construction 


7.5 
527.601, .603, .605, .609, .611 - 
Design Requirements 


7.5.1 
Means of Compiiance 


a) Review and inspect 


7.5.2 
Method of Compiiance 


a) Spécifications on fabrication drawings 


7.5.3 
Compiiance Documents, Data and Testing 


a) Fabrication drawings 


7.5.4 
Levei of Délégation 


a) Finding of compiiance to CAR 527.601, .603, .605, .609, .611 deiegated. 


7.5.5 
Levei of invoivement / Service 


None. 


7.6 
527.613 - 
Materiai Requirements 


7.6.1 
Means of Compiiance 


a) Analysis 


7.6.2 
Method of Compiiance 


a) Strength properties in accordance with materiai spécifications and AR-MMPDS-01 as 
applicable 


7.6.3 
Compiiance Documents, Data and Testing 


a) Fabrication drawings 


7.6.4 
Levei of Délégation 


a) Finding of compiiance to CAR 527.613 deiegated. 


7.6.5 
Levei of invoivement / Service 


None. 
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7.7 
527.783, .807 - 
Doors / Emergency Exits 


7.7.1 
Means of Compliance 


a) Review and inspect. 


7.7.2 
Method of Compliance 


a) Statement in report regarding access to cabin doors 


7.7.3 
Compliance Documents, Data and Testing 


a) Engineering Reports ER1002.01, ER1009.01 


7.7.4 
Level of Délégation 


a) Finding of compliance to CAR 527.807 delegated. 


7.7.5 
Level of Involvement / Service 


a) Finding of compliance to CAR 527.783. 


7.8 
527.787 ~ Cargo Compartments 


7.8.1 
Means of Compliance 


a) Analysis 


7.8.2 
Method of Compliance 


a) Compliance with CAR 527.301 through 527.307 and 527.337 


7.8.3 
Compliance Documents, Data and Testing 


a) Engineering Report ER1009.01 
b) Load Test Report TRI 009.02 
c) Fabrication drawings 


7.8.4 
Level of Délégation 


a) Finding of compliance to CAR 527.787 delegated. 


7.8.5 
Level of Involvement / Service 


None. 
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CAR 29 Subpart G -- Operating Limitiations and Information 


7.9 
527.1505, .1525, .1581, .1583(c), .1585, .1587 


7.9.1 
Means of Compliance 


a) Test 
b) Flight Manuel Supplément 


7.9.2 
Method of Compliance 


a) TCCA flight test to détermine limitations 
b) Flight Manuel Supplément provided which Includes operating limitations, operating 
procédures, performance information and loading information. 


7.9.3 
Compliance Documents, Data and Testing 


Flight Manuel Supplément FMS1009.91 


7.9.4 
Level of Délégation 


None 


7.9.5 
Level of Involvement / Service 


a) TCCA to approve FMS1009.91 
b) Finding of compliance to CAR 527.1505, .1525, .1581, .1583(c), .1585, .1587 


7.10 527.1557 - 
Markings and Placards 


7.10.1 
Means of Compliance 


a) Placard provided 


7.10.2 
Method of Compliance 


a) Placard spécifiés loading limitations 


7.10.3 
Compliance Documents, Data and Testing 


a) Fabrication drawings 


7.10.4 
Level of Délégation 


a) Finding of compliance to CAR 527.1557 delegated. 


7.10.5 
Level of Involvement / Service 


None. 
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7.11 527.1529-ICA 


7.11.1 
Means of Compliance 


b) Instructions for Continuée! Airworttiiness provided 


7.11.2 
Method of Compliance 


b) instructions for Continued Airworthiness are prepared in accordance with CAR 527 
Appendix A 


7.11.3 
Compliance Documents, Data and Testing 


Instructions for Continued Airworthiness ICA1002.90, ICA1009.90, ICA1010.90 


7.11.4 
Level of Délégation 


None 


7.11.5 
Level of Involvement / Service 


a) TCCA to accept ICA1002.90, ICA1009.90, ICA1010.90 
b) Finding of compliance to CAR 527.1529 
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7.12 Schedule 


The following schedule is proposed and will be updated as items are changed or completed. 


Proposée! target completion date: 01 June 2015 


Item 
Deliverable 
TCCA Levai of 
Involvement / Service 
Submission 


Date 
(proposed) 


Approval / 
Acceptance 


(initial) 


Date 


Flight test plan 


(Section 7.3.5) 


FTP1009.03 Accept test plan 


Flight test report 


(Section 7.3.5) 


FTP1009.03 Accept results 


TCCA Flight test 


(Section 7.3.5) 


Report 
Flight test by TCCA pilot 
N/A 


Engineering Report 
- 
Air Drag Loads 


(Section 7.4.5) 


ER1002.01 
Accept air drag loads 


ER1009.01 
Accept air drag loads 


ER1010.01 
Accept air drag loads 


Load test report 


(Section 7.4.5) 


TRI 
002.02 
Accept test plan 


TRI 009.02 
Accept test plan 


TRI 010.02 
Accept test plan 


Engineering Report 
(Section 7.7.5) 
ER1002.01 
Finding of compliance to 
CAR 527.783 
ER1009.01 


Flight Manual 
Supplément 


(Section 7.9.5) 


FMS1009.91 Review and approval 


ICA 


(Section 7.11.5) 
(MSI 53) 


ICA1002.90 
Review and acceptance 


ICA1009.90 
Review and acceptance 


ICA1010.90 
Review and acceptance 


Findings of 
Compliance 


(Section 7.3.5, 7.7.5, 
7.9.5, 7.11.5) 


CP1009 


(checklist) 


Finding of compliance to 
indicated paragraphe on 
compliance program 
checklist (Appendix A) 
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APPENDIX A 


COMPLIANCE PROGRAM CHECKLIST 
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APPLICANT: Aero Design Ltd. 
9888 A Malaspina Road 
Powell River, BC, Canada 
V8A0G3 


CORRESPONDANCE TO: 


(Ifotherthan applicant) 


DATE; 08 February2015 


REVISION No. 0 


MAKE: Airbus Helicopters 
MODEL: EC130 84, EC130 12 


REGISTRATION: Ail Eligible 
SERIAI No.: Ail Eligible 


NATURE OF WORK 


TYPE CERTIFICATE DATA SHEET 


MODEL CERTIFICATION BASIS 


MODIFICATION CERTIFICATION BASIS 


Quick Release Mounting Provisions Installation; Quick Reiease Cargo Basket Installation; Quick Reiease Bike F 
Installation; Quick Release Cabin Step Installation 


H-83 
AWM 527 at Change 527-3 (EC130 T2 Certification Basis) 
AWM 527 at Change 527-3 (EC130 T2 Certification Basis) 


AIrworthiness 
Requirement 


AWM 
527 
Amdt. 
Subject for Compliance or Documentary Proof 
Fonm of Substantiatlon 
DOT 
DAR 
Comments 


Subpart B - Flight 


527.29 
3 
Empty Weight and Corresponding C of G 
Data specified on inst'n drawing 
X 


527.45 
3 
Performance - General 
Flight Test 
X 


527.51 
3 
Takeoffdata: General 
Flight Test 
X 


527.65 
3 
Climb: Ail Engines Operating 
Flight Test 
X 


527.71 
3 
Autorotation Performance 
Flight Test 
X 


527.75 
3 
Landing 
Flight Test 
X 
Preliminary flight tests performed by Aero 


527.141 
3 
Flight Characteristics - 
General 
Flight Test 
X 
Design in accordance with Flight Test Plan 


527.143 
3 
Controllability and Maneuverability 
Flight Test 
X 
FTP1009.03 


527.171 
3 
Stablilty - 
General 
Flight Test 
X 
Certification flight tests performed by TCC/> 
527.173 
3 
Static Longitudinal Stablilty 
Flight Test 
X 
test pilot 


527.175 
3 
Démonstration of Longitudinal Stablilty 
Flight Test 
X 


527.177 
3 
Static Directional Stablilty 
Flight Test 
X 


527.241 
3 
Ground Résonance 
Flight Test 
X 


527.251 
3 
Vibration 
Flight Test 
X 
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Airworthiness 
Requirement 


AWM 
527 
Amdt. 
Subjectfor Compliance or Documentary Proof 
Form of Substantiation 
DOT 
DAR 
Commente 


Subpart C -Strength Requirements 


527.301 
3 
Loads - 
Air Drag Loads 
Analysis 
X 


527.301 
3 
Loads - 
Inertia Loads 
Compliance with 527.337 and 
X 
527.561 


527.303 
3 
Factor of Safety 
Analysis 
X 


527.305 
3 
Strength and Déformation 
X 


527.307 
3 
Proof of Structure 
Analysis and Test iaw Test Plans 
X 


527.337(a) 
3 
Limit Maneuvering Load Factor 
X 
Critical load factor in vertical direction. 


527.547 
3 
Main Rotor Structure 
FlIghtTest 
X 


527.561 (b) 
3 
Occupant Protection 
N/A 
Mot an item of mass inside the cabin 


(3) 
527.561 (c) 
3 
Items of Mass 
N/A 
Basket and bike rack are not loca 
above/behind the cabin. 


Forward deflection or failure of basket i 
bike rack poses no threat to occupants 
cabin. 


527.337 Maneuvering Loads are crit 


vertical loads. 


527.561 (d) 
3 
internai fuei tanks 
N/A 
Installation not in area of internai fuel ta 
below the passenger floor 


Subpart D -Design and Construction 


527.601 
3 
Design 
Drawings 
X 
Design is conventional. 


527.603 
3 
Materials 
Drawings 
X 
Materials as specified in AR-MMPDS-01 


527.605 
3 
Fabrication Methods 
Drawings 
X 
Design is conventional. 


527.609 
3 
Protection of Structure 
Drawings 
X 


527.611 
3 
Inspection Provisions 
Drawings 
X 
Design is easy to inspect. 


527.613 
3 
Matériel Strength Properties and Design 
Values used as per AR-MMPDS-01 
X 


Values 


527.625 
3 
Fitting Factor 
Analysis 
X 
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Airworthiness 
Requirement 


AWM 
527 
Amdt. 
Subject for Compliance or Documentary Proof 
Form of Substantiation 
DOT DAR Comments 


527.783 


527.787(3) 


527.787(b) 


527.787(0) 
(1) 


3 
2 


Doors 


Cargo and Baggage Compartments 


Cargo and Baggage Compartments 


Cargo and Baggage Compartments 


Statement in report 


Compliance with 23.301 through 
307 


Design 


Statement in report 


X 


X 


Cargo basket located is beiow doors. 


Bike rack is located aft of cabin doors. 


Basket is a closed container. 


Cargo is external to helicopter, position 
not restrict escape facilities 


527.807 
Emergency Exits 
Statement in report 
Installation does not block doors form open 


527.1387 
9 
Position Light System Dihedral Angles 


527.1401 
11 
AnticoHision Light System 


N/A - 
statement in report 


N/A - 
statement in report 
No change from Type Approval. 
No change from Type Approval. 


Subpart G - 
Operating Limitations and information 


527.1505 
3 
Never Exceed Speed 


527.1525 
2 
Kinds of Opération 


527.1529 
2 
Instructions for Continued Airworthiness 


Flight Test, 


Flight Manual Supplément 


Flight Manual Supplément 


ICA Provided 
X 


X 


Vne limits to be determined by flight test 


Limited to VFR only. 


527.1557( 
a) 


Miscelianeous Markings and Placards - 
Baggage Compartments 
Placard on lid 


527.1581 
15 
Rotorcraft Flight Manual - 
General 


527.1583( 
2 
Operating 
Limitations - Weight 
c) 
Loading Information 


527.1585 
2 
Operating Procédures 


527.1587 
2 
Performance Information 


527.1589 
2 
Loading Information 


Flight Manual Supplément 
X 


and Flight Manual Supplément 
X 


Flight Manual Supplément 
X 


Flight Manual Supplément 
X 


Flight 
Manual Supplément & 
X 
Placard 


Placard installed on basket lid 
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CHANGED PRODUCT RULE DECISION RECORD 
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ILLUSTRATED PARTS CATALOG EC130 


CARGO SWING INST, FP 


270 
20 
20A 


320 
320A 
80 
150 
90 
160 
110 
120 


340 
350 
360 
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FIG.ITEM 
CODE 
MANUFACTURER 
DESCRIPTION 
QTY 
ENT. 
PART 
1234567 
ASSY 
FSCM 
NUMBER 


01 - 1 
+ 
CARGO SWING INST, FP 
REF 
For A/C :3363 3500 3521 
AFTER AMENDMENT OP2914 


01 - 1A 
+ 
CARGO SWING (FP) 
REF 
For A/C :3514 3536 3539 3541 3560 3562 3565 3609 
AFTER AMENDMENT 07 3751 
3614 3633 3642 3659 3662 3667 3681 3684 3691 
3694-3696 3703 3706 3718 3720 3740 3753-3754 3759 
3762 3768 3770 3772 3809 
01 - 1B 
+ 
CARGO SWING (FP) 
REF 


For A/C : 3841 3862 3866 3914 3922 
01 - 1C 
+ 
CARGO SWING INST, FP 
REF 


For A/C : 3954 3967-3968 3992 
01 - 1D 
+ 
CARGO SWING (FP) 
REF 
For A/C :4027 4032 4041 4051 4070 4100 4165 4192 
4211 42244245 4294 4318 4336 4351 4361 4391 4407 
4423 44634486 44954499 
01 - 1E 
+ 
CARGO SWING (FP) 
REFR 


For A/C; 4506 4531 4566 4580 46194628 
20 F0309 
AS22-24 
. CONTROL,MECHANICAL,SLING 
1 
APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
APPLIC FOR NHA 1B 
APPLIC FOR NHA 10 
APPLIC FOR NHA 1D 
WITH VENDOR DOC 


20A F0542 
AS22-79 
. MECHANICAL ORDER OF DROPPING 
1 
APPLIC FOR NHA 1E 
AFTER AMENDMENT 07 3281 


30 F0210 
350A86-4000-22 
. AUXILIARY JETTISON HANDLE 
1 


40 F0210 
350A86-1051-00 
. BRACKET EOUIPED 
1 


Attaching parts 
50 FO111 
22125BC050022L 
SCREW 
AR 


60 FO111 
23111AG050LE 
. WASHER 
AR 


70 F5442 
ASN52320BH050N. NUT 
* 
AR R 


80 F5442 
ASNA0021-21G06 .CLAMP 
AR 


Attaching parts 
90 FO111 
22125BC050012L 
SCREW 
AR 


100 FO111 
22125BC050022L .SCREW 
AR 


110 F0111 
23111AG050LE 
. WASHER 
AR 


120 F5442 
ASN52320BH050N. NUT 
AR R 


130 F0210 
DHS751-160.14 
.GROMMET 
1 


140 F0210 
DHS751-160.56 
.GROMMET 
1 


150 F5442 
E0688-02 
.SPACER 
2 


180 F5442 
E0043-6C0 
• CLAMP 
4 


170 F0210 
341A66-1166-03 
. PLUG ASSY 
1 
APPLIC FOR NHA 1 
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170AF0210 341A66-1166-01 
. PLUG ASSY 
APPLIC FOR NHA 1A 
APPLIC FOR NHA 1B 
APPLIC FOR NHA 10 
APPLIC FOR NHA 10 
APPLIC FOR NHA 1E 
AFTER AMENDMENT 07 3751 


180F0111 22272BC030010L . SCREW 


190F0111 23111AG030LE 
. WASHER 


200 F5442 ASN52320BH030N . NUT 


210 F0210 DHS775-160.42 
. BODY.LIGHT 
APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
AFTER AMENDMENT 07 3537 


220 F0210 DHS775-240.22 
.CAP 


230 19005 
EN2240-6839 


240 F0210 350A61-1726-51 


250 F0210 350A61-1726-91 


260 F0210 350A61-1726-BM 


270 F0210 DHS811-251.20 


280 F0210 


- 290 


- 290A 


350AOO-O122-62 .LABEL 


- 300 


- 300A 


- 3008 


. LOADMETER SLING, INST 
APPLIC FOR NHA 1 
FOR DETAIL SEE 25-91-01-03-1 


. LOADMETER SLING, INST 
APPLIC FOR NHA 1A 
APPLIC FOR NHA 1B 
APPLIC FOR NHA 10 
APPLIC FOR NHA 1D 
APPLIC FOR NHA 1E 
FOR DETAIL SEE 25-91-01-03-1A 
AFTER AMENDMENT 07 3751 


. CARGO SWING WIRING 
APPLIC FOR NHA 1 
FOR DETAIL SEE 88-25-91-01-1 


.CARGO SWING WIRING 
APPLIC FOR NHA 1A 
FOR DETAIL SEE 88-25-91-01-1A 


.CARGO SWING WIRING 
APPLIC FOR NHA 1B 
FOR DETAIL SEE 88-25-91-01-1B 


APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
AFTER AMENDMENT 07 3537 


.BULB 
APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
AFTER AMENDMENT 07 3537 


. LABEL,"ELING" FRENCH 
APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
AFTER AMENDMENT 07 3537 


. LABEL,"SLING" ENGLISH 
APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
AFTER AMENDMENT 07 3537 


. LABEL (GERMAN) 
APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
AFTER AMENDMENT 07 3537 


. PLATES,NAME,EXTERNAL LOADS (CLASS 
B) 
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eurocoptssr 
an EAD8 Company ' 
ILLUSTRATED PARTS CATALOG EC130 


- 300C 


310 F0210 


31OA F0210 


320 F0210 


320A F0210 


350A86-4005-01 


350A86-4005-02 


350A86-4005-21 


350A86-4005-25 


330 F0210 350A86-4005-22 


340 F0111 22272BC040014L 


350 F0111 23111AG040LE 


. CARGO SWING WIRING 
APPLIC FOR NHA 10 
APPLIC FOR NHA 1D 
APPLIC FOR NHA 1E 
FOR DETAIL SEE 88-25-91-02-1 
AFTER AMENDMENT OP 3218 


.COVER 
APPLIC FOR NHA 10 


. COWLING EQUIPPED PROTECTOR 
APPLIC FOR NHA 1E 
AFTER AMENDMENT 07 3281 


. REINFORCEMENT PLATE 
APPLIC FOR NHA 1D 


. 
REINFORCING PLATE 
APPLIC FOR NHA 1E 
AFTER AMENDMENT 07 3281 


•PLATE 
APPLIC FOR NHA 1D 
APPLIC FOR NHA 1E 
AFTER AMENDMENT 07 3795 


, SCREW 
APPLIC FOR NHA 1D 
APPLIC FOR NHA 1E 
AFTER AMENDMENT 07 3795 


. WASHER 
APPLIC FOR NHA 1D 
APPLIC FOR NHA 1E 
AFTER AMENDMENT 07 3795 


360 F5442 ASN52320BH040N . NUT 


- 370 F5442 E0043-6CO 


APPLIC FOR NHA 1D 
APPLIC FOR NHA 1E 


• CLAMP 
APPLIC FOR NHA 1E 
AFTER AMENDMENT 07 3281 


- 
ITEM NOT ILLUSTRATED 
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BARREL NUTS 
SHUR-LOK 


SL^MJ6A 


T ThREAD 
PER FEt>-ST[>-H28/2l 
OR 1505855 


2X PIN 


BARREL 


RAD 
MIN 


FLATS ON BARREL PERMITTEO 
TO THIS DIMENSION 


NOTt» 


1. 


2. 


3. 


4. 


MATERIAL^ SEE TABLE « 


HEAT TREAT^ SEE TABLE II 


FINISH: SEE TABLE UI 


A 


NUT FLOAT IN CRADLE' 
TRANSVERSE - .026 lO.TnMINIMUM 
LENGTHWISE - PERMISSIBLE BUT NOT 
RE QUI RED 


NUT SHANK DEFORMED IN THIS AREA TO 
PROVIDE LOCKING TORQUES PER LNi5016. 


MA6NETIC PARTICLE INSPECT PER ASTM E1444. 


A 


EX AMPLE OF PART COOINO 


SL50MJ 10 A N 
L 


10. 
A 
CODE "N" INDICATES NO 
THREAD LOCK. OMIT 
CODE LETTER FOR A 
THREAD LOCKED PART 


FINISH CODE < SEE TABLE H. SHEET 2) 


SIZE CODE < SEE TABLE I. SHEET 2) 


BASIC PART NUMBER 


12. 


THE AXIAL TENSILE STRENGTHS SHOWN IN TABLE I 
SHALL BE MET WITH THE NUT ASSEMBLY 
INSTALLED IN A CLOSE FITTING STEEL JIG 
(HARDNESS 41 HRC MIN> VIIITH A HOLE NO 
LAHGER THAN .003 10.08) OVER 2 TIMES THE 
MAXIMUM "A* RADIUS AND TESTEO WITH A BOLT 
OF SUFFICIENT STRENGTH TO CAUSE STRIPPING 
OF THE NUT THREADS. 


THE 
AXIAL TENSILE STRENGTHS SHOWN IN TABLE I 
HAVE BEEN CALCULATED USING THE TENSILE 
STRENGTHS OF 180 KSI UTS MIN (1250 MPa) BOLTS. 
THE CALCULATIONS ARE BASED ON THE FORMULA 
FOUND IN ANSI Bl.1-1989 CFED-STD-H28) WHICH 
USES THE BASIC PITCH OIAMETER OF THE THREAD. 


THESE PARTS ARE INTENDED FOR USE WITH 
180 KSI 11241 MPa) UTS BOLTS. 


REFER TO DRAWIN6 SLR50M FOR RETAINERS TO BE 
USED WITH THESE NUT ASSEMBLIES 


MARKING- MARK SHUR-LOK PART NUMBER AND LOGO 
LASER MARKED PER AS478. METHOD 15B1 OR 1562. 


AVAILABLE IN METRIC "M" THREADS. 


INIEBPREr O'EIENSIONS k TOLERAUCES OER 
Mia YH 5U AU OMENSICEJS ARALÏ AFTER 
tlATING ANO PHIOH TO "HE ACOrrON OF SaiO 
FAU LUBRICANT 
I2SI3 2! 


TOLERANCES 
XX 
XXX 
ANGLES 
|XX.| 
:XX.X| 
• 
33 
!."I0 
t2- 
tlC-Sl 


OIUENSION5 N| |AREUia«ETERS 


AU SURFACES 


© 
z 
o 


> 
UJ 
cc 


SHUB.LOKCOPOWHWK 
SMUn-lOKlMTERNATIONAUSJL 
iflMKE. CAilPORMA ffiWM ^111 : IC-I J 114 
PETTT.ASCHNN. SetGUlM 
TELEPHONE; (949)474-6000 
TELEPHONE; (32) 87-32.87.11 


BARREL NUT, SELF LOCKING, FLOATING, 
180 KSI [1241 MPa] 


SL50MJ 
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BARREL NUTS 
SHUR'LOK 


TABLE I 


size 
CODE 
T THREAO 
PER 
FE0-STD-H2a/21 
OR IS05855 


R 
MIN 
B 
c 


±,005 


±[0.131 


D 
MAX 
E 


+.000 


-.010 


■ KO.OOl 
^0.^51 


4 H 


+,010 
-.000 
+£0.251 
-[0.001 


R RAD 


+.0015 
-.0000 


+10.0401 
-10.0001 


N 
MAX 


AXIAL 
TENSlUe 
STRCNOTHA 
LB 
INEWTONl 


« 
MJ6 X 1.0-4H5H 
,513 
.625 
.125 
.406 
.320 
.268 
.2625 
.375 
5.575 
[13.03] 
[15.881 
[3181 
[10.311 
18.131 
[6.811 
[6.6681 
(9.521 
£24.7991 


• 
MJ8 X 1.0-4H5H 
.575 
.688 
.125 
.468 
,360 
.346 
.2935 
.406 
10.900 
[14.601 
[17.481 
[3.181 
[1 1.891 
19,141 
[8.791 
[7.4551 
[10.311 
[48.4861 


10 
MJ!0 X 
1.25-4H5H 
.669 
.750 
.156 
.531 
,420 
.425 
.3405 
.500 
17.000 
[16.991 
[19.051 
[3961 
[13.491 
[10,671 
[10.801 
[8.6491 
[12.701 
[75.6201 


12 
MJI2 X t.25-4H5H 
.857 
1.000 
.219 
.703 
,540 
.504 
.4345 
.625 
25.700 
[21,771 
[25.401 
[5.561 
[17.661 
[13721 
[12.801 
[11.0361 
[15.881 
[114.3191 


14 
MJI4 X I.5-4HSH 
.950 
1.094 
.250 
.765 
,590 
.583 
.4810 
,688 
34.700 
[24.131 
[27.791 
[6.351 
[19.431 
[14991 
[14.811 
[12.2171 
[17,481 
[154.3531 


14 
MJI6 X 
1.5-4HSH 
1.045 
[26.541 
1.125 
[28.571 
.281 
[7.141 
.844 
[21.441 
,650 
[16,511 
.661 
[16.801 
.5285 
[134241 
,750 


£19,051 
46.700 
£207.7321 


la 
MJI8 X 1.S-4H5H 
1263 
1.500 
.344 
1.062 
,750 
.740 
.6375 
,875 
60.400 
[32.081 
[38.101 
[8.741 
[26.971 
[19,051 
[18.801 
[16.1921 
[22^31 
[268.6731 


20 
MJ20 X I.5-4H5H 
1.418 
1.531 
.375 
1.156 
,850 
.819 
.7150 
1,000 
75.800 
[36.021 
[38,891 
[9,531 
[29.361 
[21,591 
[20.801 
[18.1611 
[25,401 
[337.1751 


22 
MJ22 X 1.5-4H5H 
1.418 
1.531 
.375 
1.156 
,850 
,898 
.7150 
1.000 
93100 
[36.021 
[38,891 
[9.531 
[29.361 
[21,591 
[22.811 
[18.1611 
[25.401 
[414,1291 


24 
MJ24 X 2.0-4H5H 
1.544 
1,728 
.375 
1.281 
,880 
.976 
.7780 
1.125 
107.300 
[39.221 
[43,891 
[9.531 
[32.541 
[22,351 
[24.791 
[19.7611 
[28.581 
[477.2941 


TABLE D 


ITEM 
MATER 1 AL 
MEAT TREAT 


NUT 
4340 ALLOY STEEL 
PER AMS6414 


PER AMS2759/1 OR AMS2759/2 TO 
MEET THE AXIAL TENSILE STRENGTHS 
AS SHOWN IN TABLE 1. 
BARISL 


PINS 
300 SERIES CRES 
NONE 


TABLE m 


FINISH 
CODE 
FINISH 


CRAOLE 
NUT 


A 


CADMIUM PLATE PER 
AMS-ÛQ-P-416. TYPE H. 
[LASS 2 


CADMIUM PLATE PER 
AMS-OQ-P-416. TYPE IL 
CLASS 2 AND DRY-FILM 
LUBE PER AS5272. TYPE 
1 


F 
CADMIUM PLATE PER 
NAS672 
CADMIUM PLATE PER 
NAS672 


wnvRE" Dimensions s 'olepances per 
MiSJ fum 
kA. DWRNSiONS f^PHY APIR 
PUIKG AMO »R10P TO THE ADDITIOTi Cf SOLO 
F-U1 LUSWCANT 
12S 


SHUR-LOK COPORATIOM 
* ^^-Wr 
SRVlMt, CAL.lFORhttA 
jli.1 t IK 
TELEPHONE. W9) 474-6000 


SHUR-LOK INTEPfUnONAL, SJS 
CCTT-RECHAM. BEL^VHî.^ 
mEPHONE: (32) B7-32.C7.11 


ALL SURPACES 
TCIERAWCES 
.» 
jax 
MiGLES 
fXX] 
(XXXj 
t03 
îO'C' 
s2' 
t|08| 
t|0 25j 


D MENSICNS W ■ 
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180 KSI [1241 MPa] 


O 
A 


© 
Z 
O 
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TABLE S2.1 Tensile Requirements (Round Annealed 
Condition) 


Tensile 
Strenglh, 


min 


Yield 
Strength, 


min 
Grade 
ksi 
MPa 
ksi 
MPa 


Elonga- 


tion'' 
in 


- 
2 
in. 
or 
50 
mm, 
min, % 


MT 429 and MT 430 
60 
414 
35 
241 
20 
MT.430-Ti 
60 
414 
30 
207 
20 
MT 304 L & MT 316 L 
70 
483 
25 
172 
35 


Ail other austenitic 
75 
517 
30 
207 
35 


steels 
MT409 
55 
379 
30 
207 
20 


Ail other ferrhlc 
60 
414 
35 
241 
20 
* For longitudinal strip tests, tfie widtti of ttie gage section stiall be 1 in. (25.4 mm) 
and a déduction of 1.75 percentage points for austenitic grades and 1.0 percent- 
age points for MT 429 and MT 430 shall be permitted from the basic minimum 
elongation foreach 'Aa-in. (0.79-mm) decrease in wall thickness below Vie in. (7.94 
mm). 


S4. Test Reports 


54.1 Mill test reports will be fumished when specified in the 


order. 
54.2 When specified on the purchase order, or when a 


spécifie type of melting has been specified, the type of melting 
used to produce the material shall be included with the test 


report. 


A554 -11 


55. Certification for Government Orders 


S5.1 A producer's or supplier's certification shall be fur- 
nished to the govemment that the material was manufactured, 
sampled, tested, and inspected in accordance with this spéci 


fication and has been found to meet the requirements. This 


certificate shall include a report of heat analysis (product 


analysis when requested in the purchase order), and, when 


specified in the purchase order or contract, a report of test 


results shall be fumished. 


56. Rejection Provisions for Government Orders 


56.1 Each length of tubing received from the manufacturer 
may be inspected by the purchaser and, if it does not meet the 
requirements of the spécification based on the inspection and 


test method as outlined in the spécification, the tube may be 


rejected and the manufacturer shall be notified. Disposition of 


rejected tubing shall be a matter of agreement between the 
manufacturer and the purchaser. 


56.2 Material that fails in any of the forming opérations or 


in the process of installation and is found to be defective shall 
be set aside, and the manufacturer shall be notified for mutual 
évaluation of the material's suitability. Disposition of such 


material shall be a matter for agreement. 


SUMMARY OF CHANGES 


Committee AOl has identified the location of selected changes to this spécification since the last issue, 
A554-10, that may impact the use of this spécification. (Approved October 15, 2011) 


(/) Revised 1.1. 
(2) Added new keywords. 
(J) Added ferritic grades to Supplemental Requirements in 


Table S 1.1 and Table 82.1. 


Coinmittee AOl has identified the location of selected changes to this spécification since the last issue, 
A554-08a, that may impact the use of this spécification. (Approved April 1, 2010) 


(7) Revised the F max allowable from 0.040 % 
to 0.045 % 
for 
alloys 301, 302, 304, 304L, 305, 3098, 3098-Cb, 3108, 316, 
316L, 317, 321, and 347 in Table 1. 


ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned 
in this standard. Users of this standard are expressly advised that détermination of the validity of any such patent rights, and the risk 
of infringement of such rights, are entirely their own responsibility. 


This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and 


if not revised, either reapproved or withdrawn. Your commente are invited either for revision of this standard or for additional standards 
and should t>e addressed to ASTM Intemational Headquarters. Your commente will reçoive carefui considération at a meeting of the 
responsible technical committee, which you may attend. If you feel that your commente have not reœived a fair hearing you should 
make your views known to the ASTM Committee on Standards, at the address shown below. 


This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box 0700, West Conshohocken, PA 19428-2959, 
United States. Individuel reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above 
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website 
(www.astm.org). Pennission rights to photocopy the standard may aiso be secured from the ASTM website (www.astm.orgf 
COPYRIGHT/). 


Copyright by ASTM Int'l (ail rights roserved); Fri Nov 2 11:45:43 EDT 2012 g 
Downloaded/printed by 
John Benevides (Global Stainless) pursuant to License Agreement. No further reproductions authorized. 
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1, INTRODUCTION 


The Dart D130-701-041 Heli-Utiiity-Basket™ mounts to the cargo swing fittings on the EC 130 B4 aircrafl. 
The Dart D130-701-043 Heli-Utility Basket™ mounts to the airframe and aiiows the operator to Install 
either the cargo swing or the single point cargo hook in conjunction with the basket. The 0130-701-041/- 
043 Heli-Utility-Baskets™ are capable of carrying a distributed cargo load of 220 Ib (100 kg). The D130- 
701-041/-043 kits can be installed on either the LH side or the RH side of the aircraft. It is aiso possible 
to install baskets on the LH and RH sides of the aircraft simultaneousiy. 


The D130-701-011 Conversion kit allows the operator to convert the 0130-701-041 Heli-Utility Basket 
installation to the 0130-701-043 basket installation. The D130-701-013 Fixed Provisions allows the 
operator to mount a single D130-701-043 Heli-Utility-Basket™ on to several différent aircraft. 


The 0130-701-043 Heli-Utiiity-Basket is aIso compatible with the 0130-780-0417-042 Spacepods and the 
0130-780-011 Sliding Ooor HInge Kit 


D3180-041 STRUT ASSEVBLY 
(SEE FIGURE 5Ï 


STA 
I47.3ir 
(3743mm) 
58.0ir 
(1473mm) 


12C.3in 
(3057mm) 
Figure 1 - 
D130-701-041 Heli-Utnity-Basket™ Installation 
(LH Installation Shown, RH Opposite) 


D3180-041 STRUT ASSEMBLY 
(SEE FIGURE 5^ 
-h 


BL 
58.0in 
STA 
147.3în 
(J743nnnn) 


STA 
i20.3in 
(3057iTim) 


Figure 2 - 
D130-701-043 Heli-Utiiity-Basket™ Instaiiation 
(LH Installation Shown, RH Opposite) 
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DART AEROSPACE LTD. 
1270 Aberdeen Street 
Hawkesbury, ON, K6A 1K7 
CANADA 


Tel: 1 613 632 3336 
Fax: 1 613 632 4443 


e-mail: heli@dartaero.com 
http://www.dartaero.com 


INSTALLATION INSTRUCTIONS 
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Add D3180-041; Change pip pin location 
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1. INTRODUCTION 


The Dart D130-701-041 Heli-Utility-Basket™ mounts to the cargo swing fittings on the EC 130 B4 


aircraft. The D130-701-041 Heli-Utility-Basket™ is capable of carrying a distributed cargo load of 220 Ib 
(100 kg). The D130-701-041 kit can be installed on elther the LH side or the RH side of the aircraft. It is 
aiso possible to install baskets on the LH and RH sides of the aircraft simultaneousiy. 


BL 
58.0in 
(1 473mm) 


D3180-041 STRUT ASSEMBLY 
(SEE FIGURE 5)' 


1 
STA 
147.3in 
(3743mm) 


STA 
120.3in 
(3057mm) 


Figure 1 - 
D130-701-041 Heli-Utillty-Basket™ Installation 
(LH Installation Shown, RH Opposite) 
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2. GENERAL NOTES 


COMPATIBILITY 
Compatibility of this installation with the aircraft is the responsibility of the installer. Ensure that this 
installation does not conflict with a previous modification. 


CONTINUING AIRWORTHINESS 
This installation should be maintained in accordance with the Instructions for Continued Airworthiness 
ICA-D130-701. 


3. INSTALLATION PROCEDURE 


1. In order to install the D130-701-041 Heli-Utility-Basket™, the aircraft must first be fitted with the 
350A21-1068-03 and 350A21-1069-03 Cargo Swing Support Brackets per the Aircraft Maintenance 
Manual. 
2. To facilitate the installation of the D130-701-041 basket, remove the steps that are attached to the 
landing gear on the side(s) of the aircraft that the basket is being installed. 
3. Install the D3173-041 Beams on the 350A21-1068-03 and 350A21-1069-03 Cargo Swing Support 
Brackets as shown in Figure 2 using the ANS hardware indicated (or optionally with a positive locking 
5/16" stainless steel quick release pin with a minimum double shear strength of 6000 Ibs and a 
minimum grip length of 0.60", such as a BLRS-051 / BLBS-051 or MS17984C506 / MS17985C506 / 
MS17986C506 / MS17987C506). Note that if baskets are being installed on both sides of the aircraft, 
one set of D3173-041 Beams is redondant and do not need to be installed. To assist in the 
installation, the AN3-5A bolts that attach the D3175-041 Mounting Lug to the D3173-041 Beams are 
loosely attached and must be tightened after locating the beam. 
4. Install the D3177-041 Bracket on the fwd basket attachment lugs and the D3177-043 Bracket on the 


aft basket attachment lugs as shown In Figures 3 & 4. 
5. Slide the basket complété with D3177-041/-043 Brackets into the D3173-041 Beams that are aiready 
on the aircraft as shown in Figures 3 & 4. The D3177-041/-043 Brackets should contact the AN5 
bolts in the D3173-041 Beams and then should be secured in place with AN5 hardware shown (or 
optionally with a positive locking 5/16" stainless steel quick release pin with a minimum double shear 
strength of 6000 Ibs and a minimum grIp length of 2.00", such as a BLRS-053 / BLBS-053 or 
MS17984C520 / MS17985C520 / MS17986C520 / MS17987C520). 
6. Install D3180-041 Strut Assembly as shown In Figure 5. 
7. Repeat steps 4 & 5 if a basket is being installed on the other side of the aircraft. 
8. It is optional to re-Install landing gear steps as required per the Aircraft Maintenance Manual. 
9. Update aircraft Weight and Balance data in accordance with Section 4 of this document. If the 
landing gear steps are removed, the aircraft Weight and Balance must be adjusted accordingly. 
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AIRCRAFT 
SKIN (REF) 


AN3-5A BOLT (1) 
AN960JD10 WASHER (1) 
(8 PLACES FER BEAM. REF) 


D3173-041 BEAM 
ASSEMBLY (REF) 


D3178-041 NUT PLATE (1) 
MS20601AD4W4 RIVET (4) 
(REF) 


BL 
11.8in 
(300mm) 


:ÀRGO SWING SUPPORT 
REF) 


3175-041 MOUNTING 
LUG (REF) 


AN5-10A BOLT (1) 
AN960JD516 WASHER (2) 
MS21042L5 NUT (1) 
(2 PLACES) 
OR OPTIONALLY, 
BLRS-051 (OR EQUIV) 
QUICK RELEASE PIN 
(2 PLACES. REF) 


BL 
BL 
0 
11.8in 
(300mm) 


AIRCRAFT SKIN (REF) 


350A21-1068-03 (FWD) 
OR 350A21-1069-03 (AFT) 
CARGO SWING SUPPORT 


■ D3173-041 BEAM ASSEMBLY (REF) 


Figure 2- Typical D3173-041 Beam Installation 
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AN4-12A (1)- 
AN960JD416 WASHER (2) 
MS21042L4 NUT (1) 
(1 PLACE PER D3177-041) 
OR OPTIONALLY BLRS-010 (OR EQUIV) 
QUICK RELEASE PIN (REF) 


D3177-041 BRACKET 


D3173-041 BEAM ASSEMBLY 
(REF) 


AN5-23A BOLT (1) 
AN960JD516 WASHER 
MS21042L5 NUT (1) 
OR OPTIONALLY, 


D3172-041 
BASKET BASE 
(REF) 


MS27039-1-11 SCREW (1 REF) 
AN960JD10 WASHER (3 REF) 
D2690-6 LANYARD (1 REF) 
MS21042L3 NUT (1 REF) 


-AN5-23A BOLT (1, REF) 
AN960JD516 WASHER (2. REF) BLRS-053 (OR EQUIV) 
MS21042L5 NUT (1. REF) 
QUICK RELASE PIN (REF) 
BLRS-010 QUICK RELEASE PIN (1)- 
(1 PLACE PER 03177-041) 


Figure 3 - Fwd Bracket Attachment 


03177-043 BRACKET 


03173-041 BEAM 
ASSEMBLY (REF) 


AN4-12A (1) 
AN960J0416 WASHER (2) 
MS21042L4 NUT (1) 
(1 PLACE PER 03177-043) 
^R OPTIONALLY BLRS-010 (OR EQUIV) 
QUICK RELEASE PIN 


-AN5-23A BOLT (1, REF) 
AN960JD516 WASHER (2. REF) 
MS21042L5 NUT (1. REF) 


03172-041 
BASKET BASE 
(REF) 


MS27039-1-11 SCREW (1 REF) 
AN960JD10 WASHER (3 REF) 
02690-6 LANYARO (1 REF) 
MS21042L3 NUT (1 REF) 


AN5-23A BOLT (1) 
AN960J051S WASHER (2) 
MS21042L5 NUT (1) 
OR OPTIONALLY. 
BLRS-053 (OR EQUIV) 
QUICK RELEASE PIN (REF) 


BLRS-010 QUICK RELEASE PIN (1)- 
(1 PLACE PER 03177-043) 


Figure 4- Aft Bracket Attachment 
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AN4-7A BOLT (1) 
D3181-1 BUSHING (1) 
AN960JD416 WASHER 0) 
MS21042L4 NUT (1) 


AIRCRAFT EYEBOLT 


D3080-041 
STRUT ASSEMBLY 


BASKET 
(REF) 


MS27039-1-10 SCREW (1 REF) 
AN960JD10 WASHER (3 REF) 
D2690-6 LANYARD (1 REF) 
MS21042L3 NUT (1 REF) 


BLRS-001 PIP PIN 
(REF) 


Figure 5 - Strut 
(From Figure 1) 
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D2512 BASKET LID ASSEMBLY 


D2530 HANDLE ASSEMBLY 
3172-041 BASKET BASE ASSEMBLY 


D2512 BASKET 
LID ASSEMBLY 


SEE DETAIL A 


AN4-22A BOLT (1) 
AN960JD416L WASHER 0) 
AN970-4 WASHER (2) 
MS21042L4 NUT (1) 


AN4-24A BOLT (l) 
AN960JD416L WASHER (1) 
AN970-4 WASHER (2) 
MS21042L4 NUT (1) 


SEE DETAIL B 


D3172-041 BASKET 
BASE ASSEMBLY 


D2332-041 LID 
PROP ASSEMBLY 


PROP ARM DETAIL 


Figure 6 - Basket Replacement Parts 
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AFT 
y 
/ \ / \ 


vu 


/ 
X, 
□ 
□ 
\ y 
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AN4-7A BOLT (l) 
D2022-101 SPACER (1) 
■ AN960JD416 WASHER (1) 
MS21042L4 NUT (1) 
(2 PLACES) 


OUTBOARD 


HINGE DETAIL 
SIDE VIEW, LOOKING OUTBOARD. 
OTHER END OPPOSITE 


DETAIL A 


HINGE DETAIL 
END VIEW, LOOKING AFT 
OTHER END OPPOSITE 


D2931 BUMPER (1) 
MS20600AD4W3 RIVET 0) 
AN960JD8 WASHER 0) 
(2 PLACES) 


AN3-16A BOLT (1) 
MS21042L3 NUT (1) 
(2 PACES) 


AN5-17A BOLT (l) 
AN960JD516 WASHER 
MS21042L5 NUT (1) 
(4 RACES) 


(1) 
D2535 SPRING (1) 
D2537 BUSHING (1) 
(2 PAGES) 


D2530 HANDLE 
(REF) 


D2530 HANDLE (1) 


LATCH DETAIL 


DETAIL B 


SPRING DETAIL 


Figure 7 - Basket Replacement Parts continued 
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4. WEIGHT AND BALANCE 


Installation 
Weight 
LATERAL 
LONGITUDINAL 
Arm 
Moment 
Arm 
Moment 


D130-701-041 
(LH installation) 
1201b 
54 kg 


- 47.4 in 


- 1.20 m 


- 5688 in-lb 


- 64.8 m-kg 
133.9 in 
3.40 m 
16068 in-lb 
183.6 m-kg 
□ 130-701-041 
(RH installation) 
1201b 
54 kg 
+ 47.4 in 
+ 1.20 m 
+ 5688 in-lb 
+ 64.8 m-kg 
133.9 in 
3.40 m 
16068 in-lb 
183.6 m-kg 
2x0130-701-041 
(LH & RH installation) 
224 Ib 
102 kg 
0.0 in 
0.00 m 
0 in- Ib 
0.0 m-kg 
133.9 in 
3.40 m 
29994 m-kg 
346.8 m-kg 


5. PARTS LIST 


Qty 
-041 
Part Number 
Description 


X 
D130-701-041 
HELI-UTILITY-BASKET 


2 
D2022-101 
SPACER 


1 
D2258-220 
LABEL 


1 
D2332-041 
PROPASSEMBLY 


1 
D2512 
BASKET LID ASSEMBLY 


1 
D2530 
HANDLE ASSEMBLY 


2 
D2535 
SPRING 


2 
D2537 
BUSHING 


2 
D2931 
BUMPER 


1 
D3172-041 
BASKET BASE ASSEMBLY 


2 
D3173-041 
BEAM ASSEMBLY 


1 
D3177-041 
BRACKETASSEMBLY 


1 
D3177-043 
BRACKETASSEMBLY 


1 
D3180-041 
STRUTASSEMBLY 


1 
D3181-1 
BUSHING 


2 
AN3-16A 
BOIT 


2 
AN4-12A 
BOLT 


1 
AN4-22A 
BOLT 


1 
AN4-24A 
BOLT 


3 
AN4-7A 
BOLT 
4 
AN5-10A 
BOLT 


4 
AN5-17A 
BOLT 


2 
AN5-23A 
BOLT 


7 
AN960JD416 
WASHER 


2 
AN960JD416L 
WASHER 


16 
AN960JD516 
WASHER 


2 
AN960JD8 
WASHER 


4 
AN970-4 
WASHER 


2 
MS20600AD4W3 
RIVET 


2 
MS21042L3 
NUI (OR MS21042-3) 


7 
MS21042L4 
NUT (OR MS21042-4) 


10 
MS21042L5 
NUI (OR MS21042-5) 
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AIRCRAFT 
SKIN (REF) 


AN3-5A BOLT (1) 
AN960JD10 WASHER (1) 
(8 PLACES PER BEAM, REF) 


D3173-041 BEAM 
ASSEMBLY (REF) 


D3178-041 NUT PLATE (1) 
MS20601AD4W4 RIVET (4) 
(REF) 


m 


] ' 


-7 
^ 
C^uo ^ 
(L„ 


CARGO SWING SUPPORT 
(REF) 


D3175-041 MOUNTING 
LUG (REF) 


AN5-10A BOLT (1) 
AN960JD516 WASHER (2) 
MS21042L5 NUT (1) 
(2 PLACES) 
OR OPTIONALLY. 
BLRS-051 (OR EQUIV) 
OUICK RELEASE PIN 
(2 PLACES, REF) 


BL 
11.Sin 
(300nnm) 


BL 
BL 
0 
11.8in 
(BOOmm) 


AIRCRAFT SKIN (REF) 


350A21-1068-03 (FWD) 
OR 350A21-1069-03 (AFT) 
CARGO SWING SUPPORT 


■ 03173-041 BEAM ASSEMBLY (REF) 


Figure 2 - Typicai D3173-041 Beam Installation 
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You've received a Message from a TELUS 
phone. 


For more information on TELUS Mobility's 
Picture or Video Messaging, visit 
telusmobility.com/snap. 


If you don't hear or see the file, download the 
Ouick Time player. 


;::^TELUS 


Vous avez reçu un Message d'un téléphone 
TELUS. 


I 
ô 
Pour obtenir plus d'information sur la messagerie 
photo ou vidéo de TELUS, allez à 


telusmobilite.com/clic. 


Si vous ne voyez ni n'entendez le fichier, 


veuillez télécharger QuickTime. 


TE LUS 


29/07/2010 
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Jeff Clarke 


^ 
From: 4038526424 [4038526424@msg.telus.com] on behalfof4038526424@msg.telus.com 


Sent: Juiy 29, 2010 11:17 AM 


To: 
jeff@aerodesign.ca 


V' 


29/07/2010 


eurocopter 
an EAOS Company 
ECUREUIL EC 130 B4 
Technical Data 


Main dimensions 


1 m (3.28 ft) 


10.68 m \35.03 ft) 


12.64 m W1 


y □ [7. 


2.31 m (7.57 fl) 


The data set forth m this document are général in nature and for information purposes only. 
For performance data and opérâting limitations, reference must be made to fhe approvedflighl manual and ail appropriate documents. 
130 B4 05.101.01 E 
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TNs documBntis the property of EUROCOPTBR. no part ofit shall bo raproducad or transmittad vrUhout tha axprasa priorwrittan authorization of EUROCOPTER and ils contents shall nof ba dsdosad 9 EUROCOPTER 


eurocopter 
an EADI Company ' 
AIRCRAFT MAINTENANCE MANUAL EC130 


Figure 1. Location ofthe Main Components ofthe Structure - Helicopter 
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FRAMEWORK INST, TANKS SUPPORT 


-260 
270 
280 


240 
260 
270 
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ForA/C : 3381- 
3500 3506 
3560-3562 3564 
3633 3639 
3681 3684- 
3720-3721 
3750-3751 3753- 
3772 3774- 
3815 3822 
3862-3863 
3896 3903 3912 
3948-3949 3954 
3985 3990 3992 
4022 4027 4032 
4060 4070 4073 
41044107 4111 
4148 4158 4161 
4207 4211 4215 
4252 4257 4262 
4299 4304 4309 
4351 4356 
4407 4412 4417 
4468 4471 4478 
4528 4531 4537 
4580 4585 4590 
4628 4631 4637 
4672 4674 
4715-4716 4742 
4779 4785-4786 
4825 4829 4837 
4870 4877 


FIG.ITEM 


■ 3382 3453 3470 3482 
3514-3515 3521 3527 
•3565 3596 3604 3609 
3642-3643 3648 3654 
■ 3685 3691 3694-3695 
3729 3732 3734-3735 
-3756 3758-3759 3762 
■ 3775 3781 3784 3790 
3831 3833 3841-3842 
3866 3873 3876 3882- 
3914 3922 3927 3930 
3956 3961 3967-3968 
3998-3999 4004 4007 
4034 4038-4039 4041- 
4075 4080 4084 4087 
411441184121 4125 
4165 4173 4181 4185 
4219 4224 4228 4232 
4266 4271-4272 4276 
4313 4318 4322 4327 
4361 4366 4371 4376 
4423 4429 4433 4437 
4486 4495 4499 4503 
4542 4545 4552 4556 
4593 4597 4601 4604 
4639 4643 4645 4651 
4679 4684 4687 4690 
4746 4749 4758 4760- 
4793 4797 4801 4807 
4839-4840 4843 4849 
4882 4885 4891 4895 


CODE 
ENT. 
FSCM 


03 - 1 
3487 3490 3492 3498 
3534 3536 3539 3541 
3614 3618 3624 3627 
3659 3662 3667 3670 
3703 3706-3707 3718 
3738 3740 3745-3746 
3764 3766 3768 3770 
3799 3802 3809-3810 
3845 3855-3856 3860 
3883 3887 3892-3893 
3935 3938-3939 3945 
3970 3974 3976 3983 
4010 4013 4017 4020 
■ 4042 4051 4054-4055 
4090 4093 4097 4100 
4127 4131 4134 4142 
41894192 4202-4203 
4235 4241 4245 4248 
4281 4285 4290 4294 
4331 4336 4340 4346 
4382 4388 4391 4402 
4445 4448 4457 4463 
4506 4513 4518 4522 
4561 4566 4570 4577 
4609 4616 4619 4626 
4655 4659 4663 4665 
4694 4702-4703 4709 
■ 4761 4770 4772 4774 
4813 4817 4820 4823 
4855 4858 4861 4864 
4901 4903 4909 4911 
20 F0210 


30 FOI11 


40 FOI11 


50 F5442 


60 FOI11 


70 FO111 


80 F5442 


90 F0210 


100 F0210 


110 F0210 


120 F0210 


130 F0210 


140 FO111 


150 FO111 


180 F5442 


170 F0111 


180 FO111 


190 F5442 


200 F0210 


210 F0111 


MANUFACTURER DESCRIPTION 
PART 
1234567 
NUMBER 


FRAMEWORK INST, TANKS SUPPORT 
AFTER AMENDMENT OP 2913 


QTY 
ASSY 


REFR 


350A21-1276-00 
. BRACE,STRUT,SLING 


22201BC080020L 


23118AG080LE 


ASN52320BH080N 


22733BC080010M 


23111AG060LE 


ASN52320BH060N 


350A21-1062-04 


350A21-1388-22 


350A21-1388-20 


350A21-1388-21 


350A21-1413-00 


22201BC060050L 


23111AG060LE 


ASN52320BH060N 


22201BC080054L 


23111AG080LE 


ASN52320BH080N 


350A21-1231-20 


23121BC120LE 


.SCREW 


. WASHER 


. NUT 


. PINTHREADED 


. WASHER 


.NUT 


. BEAM ASSY, FRONT 


. . STOP,LATERAL 


. . STOP,CENTRAL 


. . STOP,LATERAL 


. FITTING,SLING SUPPORT 


. . SCREW 


. . WASHER 


. . NUT 


. .SCREW 


. . WASHER 


. . NUT 


. . END,CLEVIS 


. . WASHER 
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220 F0111 
22451BC100L 
. 
.NUT 
1 


230 F0111 
23310CA020025 
.. PIN.SPLIT 
1 


240 F0111 
22201BC080009L . SCREW 
8 


250 FO111 
22201BC080006L . SCREW 
4 


260 FO111 
23111AG080LE 
■ WASHER 
24 


270 F5442 
ASN52320BH080N • NUT 
12 


280 F0210 
350A13-1114-21 
.SHIM 
4 


290 F0210 
350A21-1063-03 
. BEAM ASSY, REAR 
1 


300 F0210 
350A21-1233-21 
. . ELASTOMER 
1 


310 FO111 
22201BC080110L 
. SCREW 
4 


320 FO111 
22201BC080090L 
. SCREW 
4 


330 FO111 
23111AG080LE 
. WASHER 
16 


340 F5442 
ASN52320BH080N 
• NUT 
8 


350 F0210 
350A13-1114-21 
.SHIM 
4 


- 
ITEM NOT ILLUSTRATED 
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FAIRING, LOWER REAR, INST. 


20A 
20 


& 


100- 


80 
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FIG.ITEM 
CODE MANUFACTURER DESCRIPTION 
ENT. 
PART 
1234567 
FSCM 
NUMBER 


QTY 
ASSY 


For A/G : 3358 3363 3381-3382 3453 3470 
3492 3498 3500 3506 3514-3515 3521 
3539 3541 3560-3562 3564-3565 3596 
3618 3624 3627 3633 3639 3642-3643 
3662 3667 3670 3681 3684-3685 3691 


For A/G : 3706-3707 3718 3720-3721 3729 
3738 3740 3745-3746 3750-3751 3753- 
3762 3764 3766 3768 3770 3772 3775 3781 
3802 3809-3810 3815 3822 3831 
3845 3855-3856 3860 3862-3863 
3882-3883 3887 3892-3893 3896 3903 
3927 3930 3935 3938-3939 3945 3948- 
3961 3967-3968 3970 3974 3976 3983 
3998-3999 4004 


05 - 1 
3482 3487 3490 
3527 3534 3536 
3604 3609 3614 
3648 3654 3659 
3694-3695 3703 
3774 
05 - 1A 
3732 3734-3735 
3756 3758-3759 
3784 3790 3799 
3833 3841-3842 
3866 3873 3876 
3912 3914 3922 
3949 3954 3956 
3985 3990 3992 
4007 4010 4013 
20 F0210 


FAIRING, LOWER REAR, INST. 
FOR NHA SEE 53-51-20-01-50 


FAIRING, LOWER REAR, INST. 
FOR NHA SEE 53-51-20-01-50A 


REF 


350A21-0403-00 


20A F0210 350A21-0403-0003 


FAIRING, LOWER, REAR 
APPLIG FOR NHA 1 


FAIRING, LOWER, REAR 
APPLIG FOR NHA 1A 


REF 


30 F6198 
NSA5557-1 
. FAST GLOSING 
18 


40 F5442 
ASNA2857-010 
.PIN 
18 


50 F5442 
ASNA2857G001 
. GIRGLIP 
18 


60 F6198 
ABS0370-01 
. WASHER 
18 


70 F6198 
NSA57304-423ADL.. TAB.ATTAGHING 
2 


80 FO111 
21215DG2406J 
. RIVET 
2 


90 F0379 
4892 
. HOOK,SNAP 
4 


100 F5442 
57303-350 
. GORD.SEGURING 
4 


110 F6198 
NSA57304-643ADL.. TAB,ATTAGHING 
2 


120 FO111 
22208BG050010L ..SGREW 
2 


130 FO111 
23111AG050LE 
. WASHER 
2 


140 F5442 
ASN52320BH050N .. NUT 
2 R 


ITEM NOT ILLUSTRATED 
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FAIRING, LOWER, REAR, INST. 


r5 


tli) 
& 
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FIG.ITEM 
CODE MANUFACTURER DESCRIPTION 
ENT. 
PART 
1234567 
FSCM 
NUMBER 


QTY 
ASSY 


4041- 
4087 
4125 
4185 
4232 
4276 
4327 
4382 
4445 
4506 
4561 


4651 


For 
4042 
4090 
4127 
4189 
4235 
4281 
4331 
4388 
4448 
4513 
4566 
4609 
4655 


4758 4760- 


4839-4840 


A/C ; 4017 4020 4022 
4051 4054-4055 4060 
4093 4097 4100 4104 
4131 4134 4142 4148 
4192 4202-4203 4207 
4241 4245 4248 4252 
4285 4290 4294 4299 
4336 4340 4346 4351 
4391 4402 4407 4412 
4457 4463 4468 4471 
4518 4522 4528 4531 
4570 4577 4580 4585 
4616 4619 4626 4628 
4659 4663 4665 4672 
4694 4702-4703 4709 
■ 4761 4770 4772 4774 
4801 4807 4813 4817 
4843 4849 4855 4858 
4885 4891 


09 - 1 
4027 4032 4034 4038-4039 
4070 4073 4075 4080 4084 
4107 4111 411441184121 
41584161 416541734181 
4211 421542194224 4228 
4257 4262 4266 4271-4272 
4304 4309 4313 4318 4322 
4356 4361 4366 4371 4376 
4417 4423 4429 4433 4437 
4478 4486 4495 4499 4503 
4537 4542 4545 4552 4556 
4590 4593 4597 4601 4604 
4631 4637 4639 4643 4645 
4674 4679 4684 4687 4690 
4715-4716 4742 4746 4749 
4779 4785-4786 4793 4797 
4820 4823 4825 4829 4837 
4861 4864 4870 4877 4882 
4895 4901 4903 4909 4911 


FAIRING, LOWER, REAR, INST. 
FOR NHA SEE 53-51-20-01-508 
AFTER AMENDMENT 07 2972 


REFR 


20 F0210 
350A21-0403-0101 
FAIRING, LOWER, REAR 
1 


30 F6198 
NSA5557-1 
. FAST CLOSING 
18 


40 F5442 
.SCREW 
18 
A0164TK050S014X 
50 FO111 
23116AG050LE 
. WASHER 
18 


60 F6198 
. TAB,ATTACHING 
2 
NSA57304-423ADL 
70 FO111 
21215DC2406J 
. RIVET 
2 


80 F0379 
4892 
. HOOK,SNAP 
4 


90 F5442 
57303-350 
. CORD.SECURING 
4 


100 F6198 
. TAB,ATTACHING 
2 
NSA57304-643ADL 
110 FO111 
22208BC050010L 
.SCREW 
2 


120 FO111 
23111AG050LE 
. WASHER 
2 


130 F5442 
ASN52320BH050N 
■ NUT 
2 
R 


- 
ITEM NOT ILLUSTRATED 
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UOWER FAIRINGS INT. 


40B 
40A 
40 


SOC 
30B 
30A 
30 


40 
40A 
40B 
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FIG.ITEM 
CODE MANUFACTURER DESCRIPTION 
ENT. 
PART 
1234567 
FSCM 
NUMBER 


01 -1 
For A/C : 3358 3363 3381-3382 3453 3470 3482 3487 3490 
3492 3498 3500 3506 3514-3515 3521 3527 3534 3536 
3539 3541 3560-3562 3564-3565 3596 3604 3609 3614 3618 
3624 3627 3633 3639 3642-3643 3648 3654 3659 3662 3667 
3670 3681 3685 3691 3694-3695 
01 - 1A 
For A/C : 3684 3703 3774 


For A/G : 
3738 
3762 3764 


3845 3855- 
3887 3892 
3938-3939 
3974 3976 


3706-3707 
3740 3745- 
3766 3768 
3802 3809- 
3856 3860 
-3893 3896 
3945 3948- 
3983 3985 


3718 3720- 
3746 3750- 
3770 3772 
3810 3815 
3862-3863 
3903 3912 
3949 3954 
3990 3992 


3721 3729 
3751 3753- 
3775 3781 
3822 3831 
3866 3873 
3914 3922 
3956 3961 
3998-3999 


3732 
3756 
3784 
3833 
3876 
3927 
3967- 
4004 


01 
3734- 
3758- 
3790 
3841- 
3882- 
3930 
3968 
4007 


For /VC : 4017 4020 4022 4027 4032 
4041-4042 4051 4054-4055 4060 4070 4073 
4087 4090 4093 4097 4100 4104 4107 4111 
4125 4127 4131 4134 4142 4148 4158 4161 
4185 4189 4192 4202-4203 4207 4211 4215 
4232 4235 4241 4245 4248 4252 4257 4262 
4276 4281 4285 4290 4294 4299 4304 4309 
4327 4331 4336 4340 4346 4351 4356 4361 
4382 4388 4391 4402 4407 4412 4417 4423 
4445 4448 4457 4463 4468 4471 4478 4486 
4506 4513 4518 4522 4528 4531 4537 4542 
4561 4566 4570 4577 4580 4585 4590 4593 
4609 4616 4619 4626 4628 4631 4637 
4651 4655 4659 4663 4665 4672 4674 4679 
4694 4702-4703 4709 4715-4716 
4758 4760-4761 4770 4772 4774 4779 4785- 
4801 4807 4813 4817 4820 4823 
4839-4840 4843 4849 4855 4858 4861 4864 
4885 4891 4895 4901 


01 
4034 4038- 
4075 4080 
41144118 
4165 4173 
4219 4224 
4266 4271- 
4313 4318 
4366 4371 
4429 4433 
4495 4499 
4545 4552 
4597 4601 
4639 4643 
4684 4687 
4742 4746 
■ 4786 4793 
4825 4829 
4870 4877 
4903 4909 


- 18 
3735 
3759 
3799 
3842 
3883 
3935 
3970 
4010 
4013 
- 1C 
4039 
4084 
4121 
4181 
4228 
4272 
4322 
4376 
4437 
4503 
4556 
4604 
4645 
4690 
4749 
4797 
4837 
4882 
4911 
20 


20A 


208 


20C 


30 


30A 


LOWER FAIRINGS INT. 
AFTER AMENDMENT 07 2852 


LOWER FAIRINGS INST. 
AFTER AMENDMENT DP 3742 


LOWER FAIRINGS INT. 


QTY 
ASSY 


REF 


REF 


REF 


LOWER FAIRINGS INST. 
REFR 


. FAIRING,LOWER, CENTRAL, FRONT, 
INST. 
APPLIC FOR NHA 1 
FOR DETAIL SEE 53-51-20-02-1 


. FAIRING,LOWER,CENTRAL,FRONT,INST. 
APPLIC FOR NHA 1A 
FOR DETAIL SEE 53-51-20-02-1A 


. FAIRING,LOWER, CENTRAL, FRONT, 
INST. 
APPLIC FOR NHA1B 
FOR DETAIL SEE 53-51-20-02-18 


. FAIRING, LOWER, CENTRAL, FRONT, 
INST 
APPLIC FOR NHA 10 
FOR DETAIL SEE 53-51-20-06-1 


. FAIRING, LOWER, FRONT, INST. 
APPLIC FOR NHA 1 
FOR DETAIL SEE 53-51-20-03-1 


. FAIRING,LOWER,FRONT,INST. 
APPLIC FOR NHA 1A 
FOR DETAIL SEE 53-51-20-03-1A 
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30B 


30C 


40 


40A 


40B 


50 


50A 


50B 


. FAIRING, LOWER, FRONT, INST. 
APPLIC FOR NHA 18 
FOR DETAIL SEE 53-51-20-03-1B 


. FAIRING, LOWER, FRONT, INST. 
APPLIC FOR NHA 10 
FOR DETAIL SEE 53-51-20-07-1 


. FAIRING, LOWER INTERMEDIATE, INST. 
APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
FOR DETAIL SEE 53-51-20-04-1 


. FAIRING, LOWER INTERMEDIATE, INST. 
APPLIC FOR NHA 18 
FOR DETAIL SEE 53-51-20-04-1A 


, FAIRING, LOWER, INTERMEDIATE, INST. 
APPLIC FOR NHA 10 
FOR DETAIL SEE 53-51-20-08-1 


. FAIRING, LOWER REAR, INST. 
APPLIC FOR NHA 1 
APPLIC FOR NHA 1A 
FOR DETAIL SEE 53-51-20-05-1 


, FAIRING, LOWER REAR, INST. 
APPLIC FOR NHA 18 
FOR DETAIL SEE 53-51-20-05-1A 


, FAIRING, LOWER, REAR, INST. 
APPLIC FOR NHA 10 
FOR DETAIL SEE 53-51-20-09-1 


- 
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FAIRING.LOWER, CENTRAL, FRONT, INST. 


20B 
20 


B 
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(Additional sheets: 


20A 
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FIG.ITEM 


02) 


CODE MANUFACTURER DESCRIPTION 
ENT. 
PART 
1234567 
FSCM 
NUMBER 


QTY 
ASSY 


02 - 1 
For A/G : 3358 3363 3381-3382 3453 3470 3482 3487 3490 
3492 3498 3500 3506 3514-3515 3521 3527 3534 3536 
3539 3541 3560-3562 3564-3565 3596 3604 3609 3614 3618 
3624 3627 3633 3639 3642-3643 3648 3654 3659 3662 3667 
3670 3681 3685 3691 3694-3695 
02 - 1A 
For A/G : 3684 3703 3774 


For A/G ; 3706-3707 3718 3720-3721 3729 
3738 3740 3745-3746 3750-3751 3753- 
3762 3764 3766 3768 3770 3772 3775 3781 
3802 3809-3810 3815 3822 3831 
3845 3855-3856 3860 3862-3863 
3882-3883 3887 3892-3893 3896 3903 3912 
3930 3935 3938-3939 3945 3948-3949 
3967-3968 3970 3974 3976 3983 
3998-3999 4004 


FAIRING.LOWER, GENTRAL, FRONT, INST. REF 
FOR NHA SEE 53-51-20-01-20 


FAIRING.LOWER,GENTRAL,FRONT,INST. 
FOR NHA SEE 53-51-20-01-20A 
AFTER AMENDMENT OR 3742 


REF 


02 - 1B 
3732 3734-3735 
3756 3758-3759 
3784 3790 3799 
3833 3841-3842 
3866 3873 3876 
3914 3922 3927 
3954 3956 3961 
3985 3990 3992 
4007 4010 4013 
20 F0210 


20A F0210 


FAIRING.LOWER, GENTRAL, FRONT, INST. REF 
FOR NHA SEE 53-51-20-01-20B 


350A21-0401-0001 . FAIRING, LOWER FRONT, GENTRAL 
APPLIG FOR NHA 1 


350A08-6249-03 . 
FAIRING, LOWER FRONT, GENTRAL 
APPLIG FOR NHA 1A 
AFTER AMENDMENT OP 3742 


20B F0210 350A21-0401-0003 . FAIRING, LOWER FRONT, GENTRAL 
APPLIG FOR NHA 1B 


APPLIG FOR NHA 1A 


30 F6198 
NSA5557-1 
,. FAST GLOSING 
7 


40 F5442 
ASNA2857-010 
..PIN 
10 


50 F5442 
ASNA2857G001 
.. CIRGLIP 
10 


60 F6198 
ABS0370-01 
,. WASHER 
10 


70 F6198 
NSA57304-423ADL ,, . TAB.ATTAGHING 
2 


80 F5442 
ASNA0113-24GA 
.,. WASHER 
1 


90 F5442 
ASNA0078E403 
,. RIVET 
1 


100 FO111 
21215DC2406J 
,. RIVET 
1 


110 F0379 
4892 
.. HOOK.SNAP 
1 


120 F5442 
57303-350 
.. CORD.SEGURING 
1 


130 F5442 
A0164TK050S016X.. SGREW 
4 


- 
ITEM NOT ILLUSTRATED 
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^ype Certificate Œ>ata Sfieet 


(Continuation Sfieet) 
Number: 
H-83 Issue: 20 


9. MODEL EC 130 B4 
(Normal Category) 
Approved lune 17, 2002 


Canadian Définition 


Engine 


Engine Limits 


Rotor Limits 


Oil Température 


Oil Pressure 


DOT (Canada) Certification List of Mandatory Modifications for DOT 
Type Définition 350A.05.0027 Revision H dated June 5,2002. 


1 Turbomeca Arriel 2B1 


Maximum 


Continuous 


Maximum 
Take-off (5 min.) 


Maximum Transient 


Maximum Continuous during starting 


* 100% = 
52,110 RPM 


Normal range power on 
Maximum power off 
Minimum power off 


Generator 
Speed (Ng)* 


97.1% 


101.1% 


102.3% 


Exhaust Gas 
Temp. (T4) 
°C r°Fi 


849 
(1560) 


915 
(1679) 


865 (10s) 
(1589) 


750 
(1382) 


RPM 
375 to 405 


430* 


320** 


aurai waming greater than or equal to 410 RPM 
aurai warning less than or equal to 360 RPM 


Minimum for starting (with 3.9 cSt oil) 
Minimum for take-off 
Maximum permitted 


-50°C (-58°F) 
-O^'C (32°F) 
115°C (230°F) 


Minimum 
1.1 bars (16 psi) 
Normal Operating 
2.0 to 6.0 bars (29 to 87 psi) 
Maximum permitted 
9.8 bars (142.1 psi) 


Page 16 of 23 
Canada 


■ ♦I 


Transport 
Transports 
Canada 
Canada 


^ype C^rtificate (Data Sficet 


(Continuation Sfieet) 
Number: 
H-83 Issue: 20 


MODEL EC130 B4 (ContMI 


Transmission Limits 


Airspeed Limits (lAS) 


Maximum Weight 
(Mass) 


Fuel 


Oil 


Maximum Operating 
Altitude 


Continuous 
Take-off 
Transient (5 sec.) 


Maximum Torque % 
92.7 


100 
104 


Knots 
Km/h 
POWER-ON VNE (Never Exceed) sea level 
155 
287 
POWER-OFF VNE (Never Exceed) sea level 
125 
231 


See RFM for decrease of these values with altitude and température. 


2,427 kg (5,351 Ib.) 


Refer to RFM listed in Approved Publications. 


Refer to RFM listed in Approved Publications for approved engine 
and gearbox oils. 


23,000 ft. - Pressure Altitude 


Sériai Numbers Eligible 
S/N 3358 and subséquent 


DATA PERTINENT TO ALL MODELE EXCEPT AS INDICATED 


C.G. Limits 


Datum 


Levelling Means 


Minimum Crew 


Maximum Occupants 


See RFM as listed in Approved Publication 


Longitudinal; 
3.4 m. (133.8 in.) forward of main rotor hub centre. 


Transmission support platform or mechanical Floor 


1 pilot 


6, including crew 


EC 130 B4 


7, (8 with modification OP-3673 installed), including crew 


Page 17 of 23 
Canada 


I#l 


Transport 
Transports 
Canada 
Canada 


lype Certificate (Data SReet 


(Continuation SAeet) 
Number: 
H-83 Issue: 20 


DATA PERTINENT TO ALL MODELS EXCEPT AS INDICATED (Cont'dl 


Basis of Certification 
5) EC 130 B4 
(Cont'd) 
The following basis of certification bas been accepted as équivalent 


to the Airworthiness Manual Chapter 527 at Change 3 dated 
January 3,1994; 


a) JAR 27 first issue dated September 6,1993 with orange paper 
amendment 27/98/1 effective February 16,1998. 
b) JAA Spécial Condition on High Intensity Radiated Field. 
c) Exemption for rear bench seat regarding JAR 27-562 and 
JAR 27-785(a),(b),(J) and for fuel Systems regarding JAR 27- 


952(a),(c),(d),(f),(g). 
d) Equivalent safety findings on main gearbox oil filter by pass and 
powerplant instrument markings. 
e) Provisions of ICAO Armex 16, Volume I, third édition, 
| 
amendment 5, chapter S. 
f) Fuel discharge as per ICAO second édition dated July 1993 
Annex 16, Volume 2,2"^ part. 


6) In addition the following Transport Canada Additional 
Airworthiness Requirements as published in the Canadian 
Airworthiness Manual, Chapter 527, change 3 dated January 3,1994 


V a) 527.1093 (b)(l) Engine Opération in Snow 
\ b) 527.1301-1 
Rotorcraft Opérations After Ground Cold Soak 
y c) 527.15571^(3) 
Miscellaneous Markings and Placards 
y d) 527.158^^,(b Rotorcraft Flight Manual 
^ e) 527.1583(h) 
Operating Limitations, Ambient Température 


Required Equipment 
The basic required equipment as prescribed in the applicable 
airworthiness requirements (see Basis of Certification) must be installed 


in the rotorcraft. 


AS 350 B, Bl. B2, B3. BA, C. D and EC 130 B4 
Eurocopter France Report No. 350A.05.0027 lists required and optional 
equipment. 


In addition, the following item of equipment is required: 


a) DGAC or EASA Approved Rotorcraft Flight Manual as Usted in 
Approved Publications. 
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Jeff Clarke 


From: 4038526424 [4038526424@msg.telus.com] on behalfof4038526424@msg.telus.com 


Sent: July 29, 2010 11:23 AM 


To: 
jeff@aerodesign.ca 


29/07/2010 
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Jeff Clarke 


From: 4038526424 [4038526424@msg.telus.com] on behalf of4038526424@msg.telus.com 


Sent: July 29, 2010 11:01 AM 


To: 
jeff@aerodesign.ca 


29/07/2010 
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c; 


You've received a Message from a TELUS 
phone. 


For more information on TELUS Mobility's 
Picture or Video Messaging, visit 
telusmobility.com/snap. 


If you don't hear or see the file, download the 
Quick Time player. 


Vous avez reçu un Message d'un téléphone 
TELUS. 


Pour obtenir plus d'information sur la messagerie 
photo ou vidéo de TELUS, allez à 


telusmobilite.com/clic. 


Si vous ne voyez ni n'entendez le fichier, 


veuillez télécharger QuickTime. 


TELUS 
E LUS 


29/07/2010 
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You've received a Message from a TELUS 
phone. 


For more information on TELUS Mobility's 
Picture or Video Messaging, visit 
telusmobility.com/snap. 


If you don't hear or see the file, download the 
Ouick Time player. 


;:^telus 


Vous avez reçu un Message d'un téléphonej:5. 
c:> 
TELUS. 
S^; 


CN 
Pour obtenir plus d'information sur la messagerie ^ 
photo ou vidéo de TELUS, allez à 


telusmobilite.com/clic. 


Si vous ne voyez ni n'entendez le fichier, 


veuillez télécharger QuickTime. 


ELUS 


29/07/2010 
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Jeff Clarke 


From: 4038526424 [4038526424@msg.telus.com] on behalfof4038526424@msg.telus.com 


Sent: July 29, 2010 11:00 AM 


To: 
jeff@aerodesign.ca 


U)0 
foG 


û. 


0 


29/0712010 
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Jeff Clarke 


From: 4038526424 [4038526424@msg.telus.com] on behalfof4038526424@msg.telus.com 


Sent: July 29, 2010 11:02 AM 


To: 
jeff@aerodesign.ca 


29/07/2010 


